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Transmitted herein is the Final Environmental Impact Statement (EIS)

For Water Reservations Applications in the Yellowstone River Basin. The

Draft EIS, distributed in December 1976, is considered to be part of the

Final EIS, as it contains essential information referenced in the Final

Statement.

The Final EIS contains a summary of the Draft EIS, revised to reflect

additional information made available to DNRC through further study and

public participation in the review process. Also contained in the Final

EIS are oral and written comments on the Draft EIS, coupled with responses

to these comments by DNRC and some water reservation applicants.

Comments on the Final EIS will be accepted until March 2, 1977, allowing
30 days for review from the date of transmittal to the Governor and the Environ-
mental Quality Council (EQC). The Board of Natural Resources and Conservation
will not take action on the water reservation applications prior to expiration
of the comment period.

This Final EIS was prepared in compliance with the Montana Environmental
Policy Act, Section 69-6504(b)(3), R.C.M. 1947, and was transmitted to the Gov-
ernor and the EQC on January 31, 1977.

Sincerely,

Wayne A. Wetzel
Environmental Coordinator
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INTRODUCTION

The Department of Natural Resources and Conservation (DNRC) Final

Environmental Impact Statement (EIS) for Water Reservation Applications
in the Yellowstone River Basin contains a revised summary of the Draft EIS,

comments received during the review period for the Draft EIS, DNRC responses
to those comments, and the applicants' responses to the comments.

The public review and comment period for the Draft EIS extended from
December 13, 1976, until January 12, 1977. During this period, four well

-

attended public hearings were held, one each in Glendive, Miles City, Billings,
and Livingston, for the purpose of providing a convenient forum for public
input to the review and comment process. Also, some 27 separate written com-
ments were received during the Draft EIS review period, many of which expressed
an opinion regarding water reservations, others of which commented specifically
on the Draft EIS. A review and evaluation of the written and oral comments
revealed that the major conclusions presented in the Draft EIS needed no sub-
stantive change. Therefore, the Draft EIS may be considered to be a part of
the Final EIS. However, the commentators presented much additional information
and pointed out several minor errors, as noted in the Comment Section. There-
fore, many explanatory and clarifying responses to these comments were necessary
by DNRC.

The EIS contains no recommendations from DNRC to the Board of Natural
Resources and Conservation (Board) regarding action on the water reservation
applications. Before the Board can act on the water reservation applications,
hearings, required by the Montana Water Use Act, will be held at Glendive,
Miles City, Billings, and Livingston. At the conclusion of these hearings, all

parties to the reservation process (applicants and objectors) will be given the
opportunity to submit findings of fact, conclusions of law, and a proposed order
to the Board for consideration. DNRC recommendations to the Board will take
this form. The Board, after receipt of this information from all parties, will

close the record and, based upon that record, will decide the fate of the reser-
vation applications.
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LEGAL BASIS FOR WATER RESERVATIONS

MONTANA WATER USE ACT

Under the 1973 Montana Water Use Act (Section 89-865 et. se£. R.C.M.

1947), state and federal agencies, as well as political subdivisions of

the state, may apply to the Board of Natural Resources and Conservation
(called the "Board" throughout this Environmental Impact Statement) to

reserve water for existing or future beneficial uses, or to maintain a

minimum flow, level or quality of water. Before an order reserving water

may be adopted, the applicant must establish to the Board's satisfaction:

1) the purpose of the reservation

2) the need for the reservation

3) the amount of water necessary for the purpose of the reservation

4) that the reservation is in the public interest.

A water reservation, when adopted, becomes a water right. However, if

the Board later determined that the objectives of the reservation are not
being met, it can then modify that water right. In addition, if the use of

the reserved water requires diversion or storage, progress must be shown,

over time, towards completion of those facilities. Such progress is to fol-

low a previously submitted plan.

YELLOWSTONE MORATORIUM

Under the Montana Water Use Act, new water rights are established through
the issuance of permits by the Department of Natural Resources and Conservation
(DNRC). However, the Yellowstone Moratorium (Section 89-8-103 et seq. R.C.M.

1947), enacted in 1974, suspended all large applications (diversions of over
20 cfs or storage of over 14,000 af) for water use permits in the Yellowstone
Basin until March 10, 1977. In addition, the Moratorium excluded reservations
in the basin by federal agencies for three years.

Seven applications, all of which are primarily for industrial water use,

were suspended. The language of the Moratorium emphasized the need for re-

serving water in the Yellowstone Basin for the protection of existing and future
beneficial water uses; particular emphasis was given to the reservation of water
for agricultural and municipal needs, as well as guaranteed minimum flows for

the protection of existing rights and aquatic life.

By law, water use permit applications now pending will begin to be proces-
sed by DNRC on March 11, 1977. The priority date of any new water right subse-
quently approved will reflect the original date of application. However, any



water reservation approved by the Board prior to the approval of these permits
will have a preference of use over the permits.

WATER RESERVATION REQUESTS

Thirty reservation requests have been received for waters of the Yellow-
stone Basin.

Water for future irrigation consumption was requested by 13 conservation
districts, two irrigation districts, and the Department of State Lands (three
applications); water for domestic or municipal consumption was requested by
eight municipalities. Some uses under multipurpose requests by DNRC in
applications on the Tongue and Powder rivers would also be consumptive. The
levels of consumptive use requested would involve the total diversion of
391,500 af/y for municipal/domestic; 1,600,000 af/y for multipurpose (DNRC
requests); and 986,900 af/y for irrigation. (Approximately 29,000 acres, a

relatively small portion of the whole, have been duplicated among applications
from different irrigation applicants).

Non-consumptive, i.e. instream flow, uses are requested in two major
applications submitted by the Montana Fish and Game Commission and the Depart-
ment of Health and Environmental Sciences. In addition, instream flows are
requested in all the conservation district applications, although a specific
figure was given only by North Custer Conservation District.

The applications are listed in Table 1.

SIGNIFICANCE OF WATER RESERVATIONS

The significance of water reservations cannot be overestimated; their
impacts will be felt long after the decisions are made.

Because of the magnitude of the water reservation requests, the wide
variety and magnitude of potential water uses, and their basinwide scope,
action on these applications could establish future patterns of water use in

the Yellowstone Basin.

By affecting both water availability and relative cost, the reservations
may determine comparative future roles of irrigated agriculture and energy
development. This, in turn, could profoundly affect the economy and future
growth of the area. The relationship of consumptive uses to such beneficial
instream uses as maintenance of aquatic habitats and water quality could also
be defined.

The 1967 Legislature Assembly directed that a state water plan be de-
veloped for Montana to guide future water use. That water plan, not yet com-
pleted for the Yellowstone Basin, is scheduled to be finished by mid-1978.
However, many of the options available under the water plan may be accomplished
or foreclosed through the decisions on reservation requests. Hence, the
Board's action may, at least in part, constitute the framework of the state
water plan.



TABLE 1

APPLICATIONS FOR RESERVATIONS OF WATER IN YELLOWSTONE BASIN

Applicant

Park Conservation District

Sweet Grass Conservation
District

Stillwater Conservation
District

Carbon Conservation
District

Yellowstone Conservation
District •

Big Horn Conservation
District

Treasure Conservation
District

Rosebud Conservation
District

North Custer
Conservation District

Powder River
Conservation District

Prairie County
Conservation District

Dawson County
Conservation District

Richland County
Conservation District

Source

Yellowstone & Shields
River

Yellowstone River,

Boulder River &

various tributaries

Yellowstone River &

Stillwater River

Yellowstone River,
Clarks Fork, Rock
Creek, Red Lodge Creek

Yellowstone River

Big Horn River,
Tongue River

Yellowstone & Big Horn
Rivers, Sarpy &
Tullock Creeks

Yellowstone, Tongue
Rivers, Armell 's &

Rosebud Creeks

Yellowstone River,
Tongue River &

Powder River

Powder River, Tongue
River, & various
tributaries

Yellowstone River

Yellowstone River

Yellowstone River

Amount

752Acfs/108,143
acre feet per year (af/y)

438.7 cfs/55,822 af/y

122.1 cfs/16,755 af/y

274.2 cfs/47,557 af/y

378.2 cfs/62,900 af/y

151 cfs/21,200 af/y

129 cfs/19,978 af/y

585 cfs/94,129 af/y

732.4 cfs/104,237 af/y

583.2 cfs/83,060 af/y

512.9 cfs/63,127 af/y

325 cfs/45,149 af/y

354.2 cfs/45,620 af/y

Use

Irrigation (36,570 acres)

Irrigation (18,510 acres)

Irrigation (5,290 acres)

Irrigation (21,015 acres)

Irrigation (26,785 acres)

Irrigation (9,645 acres)

Irrigation (7,645 acres)

Irrigation (37,360 acres)

Irrigation (36, 965 acres)

Irrigation (30,245 acres)

Irrigation (20,646 acres)

Irrigation (17,897 acres)

Irrigation (21,710 acres)



TABLE 1 continued

Applicant

Huntley Project
Irrigation District

Buffalo Rapids
Irrigation Project

Source

Yellowstone River

Yellowstone River

Amount

92 cfs/27,372 af/y

167 cfs/124,434 af/y

Use

Irrigation (4,000 acres)

Irrigation (41,306 acres)

Department of

State Lands

Department of
State Lands

Department of
State Lands

City of Livingston

City_ of Big Timber

City of Columbus

City of Laurel

City of Billings

City of Miles City

Town of Broadus

City of Glendive

Numerous tributaries
in Yellowstone Basin

Numerous tributaries
in Yellowstone Basin

Numerous tributaries
in Yellowstone Basin

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Ground Water

Yellowstone

15,078 af/y

143.64 cfs/21,429 af/y

218.03 cfs/30,898 af/y

20.8 cfs/15,060
acre feet per year (af/y)

6.19 cfs/4,483 af/y

3.6 cfs/2,606 af/y

23.2 cfs/16,830 af/y

1,190 cfs/317,456 af/y

30 cfs/21 ,720 af/y

0.84 cfs/605 af/y

17.62 cfs/12,756.9 af/y

Irrigation (10,270 acres)

Irrigation (7,143 acres)

Irrigation (10,376 acres)

Domestic, Municipal

Domestic, Municipal

Domestic, Munidipal

Domestic, Municipal

All Beneficial Uses

Municipal

Municipal

Domestic, Municipal

Department of Natural
Resources and Conservation

Department of Natural

Resources and Conservation

Tongue River

Powder River &

tributaries

450,000 acre-feet (af)

1,150,000 af

Irrigation, Industrial,
Fish & Wildlife

Irrigation, Industrial,
Fish & Wildlife

Montana Fish and
Game Commission

Department of Health
and Environmental
Sciences

Yellowstone Basin
and numerous
tributaries

Yellowstone River

Variable monthly flows;

8,206,723 af/y for
Yellowstone River at

Sidney

6,643,000 af/y for
Yellowstone River at
Sidney

Water Quality, Fish &

Wildlife, Recreation

Water Quality



These are some of the major questions to be dealt with by the Board;

1) How should the water be shared between consumptive and instream
users?

2) Should preference be given to some uses over others, by approving

different priority dates for each use?

3) For how long should water be reserved? To the year 2000? Beyond?

4) Should some flow be left unreserved?

5) Should the amount of the instream flow reservations be variable-
based on the runoff available each year?

Because of the relatively scarce water supply and the high projected
demands, the Tongue and Powder river basins will be the primary focus of water
resource allocation in the Yellowstone Basin. Plans are under consideration
by private, state, and federal entities for providing storage facilities;
potential exists for joint projects with the state of Wyoming as well.

It appears that water quality and high costs could be significant con-
straints on the type of development that occurs in these two subbasins. In

the event that Tongue and Powder storage is impractical for economic, environ-
mental , or institutional reasons, other alternatives could be considered --

for example the use of Yellowstone mainstem water through offstream storage
and aqueducts.

EXISTING WATER RIGHT APPLICATIONS

There is not enough water physically in the basin to satisfy all water
reservation requests that have been filed. In addition, due to legal dif-
ficulties, it is not presently known exactly how much unappropriated water is

available.

At present, rights to the use of certain water in the Yellowstone Basin
legally belong to established entities, and that water may not be available
to other users.

First, there are existing water rights of individuals. Because of a

lack of documentation concerning historical and existing water use, procedures
for the determination and adjudication of these existing water rights can not
be quantified until the adjudication process is complete, several years hence.

Second, there is water that originates on, passes through, or adjacent
to Indian lands. It is claimed that water was impliedly reserved with his-
torically reserved lands for Indian use. However, the actual amount of water
is in dispute, and will be settled in court. Similarly, water rights reserved
with certain federal lands have not yet been quantified. Further litigation is

pending on all the above rights.



Finally, the state governments of Montana, Wyoming, and North Dakota
entered into an agreement in 1950 allocating Yellowstone Basin water. This
agreement, known as the Yellowstone Compact, expressed the amounts of water
as percentages of the total flows. Unfortunately, several assumptions must be
agreed to by all parties involved before these percentages can be applied.

All existing water rights, whether quantified or not, are protected
under the law. However, several of the water reservations, if fully granted,
might adversely affect existing rights. Implementation of conservation dis-
trict applications in the Shields River and Sweet Grass Creek, for example,
would have to be carefully monitored to ensure that prior rights were pro-
tected. Adjudication of these streams, under the 1973 Water Use Act, would
have to be completed, and water commissioners appointed by the court, before
complete protection of those rights could be assured.

One purpose of the Water Use Act hearings is to solicit information re-
garding the effect of water reservations on existing water rights. However,
it is beyond the scope of this document to examine those effects in detail.

THE IMPACT STATEMENT

In many ways this document is unique, partly because the water reser-
vation process itself is unique. Both the Board and DNRC are presented with
the possibility of an entirely new kind of action, affecting or preserving
Montana's resources and environment in ways not possible in the past.

Whenever a proposed action is major and may significantly affect the
quality of the human environment, or is controversial, the Montana Environ-
mental Policy Act (MEPA), guidelines adopted by the Montana Environmental
Quality Countil, and rules adopted by both the Board and DNRC require prep-
aration of an environmental impact statement(EIS). the purpose of the EIS

is to examine the potential consequences of the proposed action, present
alternatives, inform the public and guide the Board in its deliberations.

Certain individual water reservations, as proposed, will result in

significant environmental impacts. In addition, allocating Yellowstone Basin
water through a combination of these reservations would have basin-wide,
cumulative effects which must be identified. Consequently, this EIS examines
not only the anticipated impacts of each proposed reservation, but also the
generalized regional impacts that could occur through approval of such a

combination.

Because thirty applications are involved, and because each may be granted,

modified, or denied, the number of these possible combinations is extraordinary.

Action on any one proposal will limit possible actions on at least some of the

others. The interrelationships are highly complex, and the impacts will be

cumulative. Therefore, unlike most EIS's prepared by DNRC in the past, this

document is more programmatic in nature than a detailed analysis limited to

a specific project.
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The scale of possible consequences represented by the requests is imposing.

The extent and variation of land areas involved, the quantities of water re-

quested, the number of streams and tributaries potentially affected, and the

time periods involved make analysis very complex. In addition, most of the

applications present general proposals for the future, and specific project

data are not available. In some cases, preparation of a more detailed impact

statement, specific to that single project, may be required, before water is

withdrawn or impounded.

Much of the analytic data presented was made possible through an Old
West Regional Commission grant to DNRC for the Yellowstone Impact Study, an

investigation into impacts of water withdrawals from the middle and lower

Yellowstone Basin. The Departments of Fish and Game and Health and Environ-
mental Sciences also contributed to the Yellowstone Impact Study, as well as

to the preparation and review of the Draft EIS.

SUMMARY — EXISTING ENVIRONMENT

This section summarizes the existing natural and cultural environments in

Montana's portion of the Yellowstone Basin. From alpine crags to semiarid
plains, the basin exhibits a wide variety of land, vegetation, climate, wild-
life, and water resources.

The Yellowstone River is unique among the nation's major rivers. Two
tributaries, the Tongue and Bighorn rivers, are regulated; but the Yellow-
stone mainstem is virtually unimpounded for its entire 670-mile length. Head-

waters of the basin are in the high mountains of southcentral Montana and

northwestern Wyoming. Winter accumulation and summer melting of this vari-
able snowpack give the Yellowstone River its basic characteristics of high
spring runoff and low flows through the fall and winter.

Streamflow records, adjusted to reflect the 1970 level of development,
show that the average annual runoff from the Yellowstone Basin is 8.8 million
acre-feet (mmaf). Most of this water originates in the Yellowstone mainstem
and the Bighorn River. The maximum and minimum recorded annual outflows of
the Yellowstone Basin were 15.4 and 4.2 mmaf, respectively.

The major use of water in the basin (including Wyoming's portion) is

irrigation, which consumes up to 3.5 million acre-feet per year. Amounts
consumed in municipal and industrial uses are comparatively much smaller.

A major instream use of Yellowstone water is recreation. Because of
the region's sparse population and somewhat limited access to the river, the
actual use is much less than the potential.

With only a few impoundments and variability in seasonal and yearly
flow, water availability is a problem in some parts of the basin--especially
in the Tongue and Powder rivers, both lower basin tributaries.

11



The basin's water quality is generally good, especially in the upper
basin. In the lower basin, water quality is altered by increases in temper-

ature, total dissolved solids, and turbidity.

The Yellowstone mainstem has a predominately braided channel. This chan-
nel form, with its islands, bars, and backwaters, sustains many terrestrial
and aquatic wildlife species. In its headwaters, the Yellowstone is a national-
ly renowned trout stream. In the lower part of the basin, the system sustains
a productive warm-water fishery. A more extensive discussion of these fisheries
is included in the aquatic wildlife section of Part I of the Draft EIS.

The region's economy is basically agricultural, although coal mining and

conversion are rapidly increasing in importance. Montana leads the nation in

strippable coal reserves with over 50 billion tons. In recent years, interest
in this coal has highlighted the importance of water to energy production.

SUMMARY — METHODOLOGY FOR EVALUATION OF IMPACTS

Because of the vastness and diversity of the basin, analysis and plan-

ning were done on the basis of the nine hydrologic subbasins.

The hydrology of each planning subbasin was analyzed by computer, taking

into account such natural and human influences as precipitation, wind, snow-

melt, evapotranspiration, ground-water storage, and irrigation. The computer
model was used to predict monthly subbasin outflows for conditions that could

occur in connection with water reservations. In addition, the model has been

modified to include calculations for predicting concentrations of total dis-

solved (TDS).

Monthly subbasin outflows and TDS concentrations predicted by the model

provided the basis for assessing environmental impacts, which are considered
to be either "primary" or "secondary." Primary impacts are those on the
river system itself, considering such features as monthly streamflows, water
quality, channel form, and aquatic and riparian wildlife habitats. Secondary
impacts, which are not necessarily of lesser importance, are the effects
associated with the use of water.

SUMMARY — WATER RESERVATION
APPLICATIONS AND ASSOCIATED IMPACTS

The applications for Yellowstone water reservations, discussed in detail

individually in Part III of the Draft EIS, may be grouped as either consumptive
of instream.

Because there is not enough water, physically or legally, in the Yellow-
stone River and its tributaries to fully satisfy all water reservation appli-

cants, conflicts arise between uses. Although the amounts of water involved
in the legal committments have not vet been quantified, it is probable that

neither of the two large requests for instream flows can be satisfied without
modification. However, most consumptive applications could be. Therefore,
the major water availability conflicts are between instream and consumptive
use appl icants.

12



CONSUMPTIVE USE APPLICATIONS

IRRIGATION RESERVATION REQUESTS

Conservation Districts

Each of the conservation districts shown in Table 1 has applied for

reservation of water for irrigation. The 13 applications are for a total

diversion of 757,700 af/y to irrigate 290,000 acres.

Projects identified in the conservation district requests are not nec-

essarily firm commitments for future development. In most cases individual

landowners are not even aware that their lands are included. Each conser-

vation district application is based on a reconnaissance soil survey, which

involves a general evaluation of land features for preliminary planning of

irrigation development. As such, each survey's applicability should be re-

stricted to a determination of the general extent, location, and quality of

irrigable areas.

Farm budget analysis was used by the applicants to determine economic
feasibility of conservation district projects. These budgets compute the

costs and returns associated with crop production and generalized farm costs,

including investment, maintenance, and repairs. According to data submitted

in the applications, benefits exceed costs in all cases.

Economic benefits, in the form of increased profits, would accrue to

those engaged in irrigation development (the applications foresee $18,775,000
in increased annual profits if all projects were completed). Although it

would be spread over a number of years, there would also be secondary income
and employment benefits resulting from the installation of new irrigation
systems.

Environmental impacts considered in detail in Part III of the Draft EIS

are those that would result from the granting of each application alone, with-

out considering the effects of granting more than one application. If a com-

bination of requests was granted, cumulative impacts would occur. Effects

of these cumulative development levels are discussed in detail in Part IV of

the Draft EIS, "Alternatives and Associated Impacts."

Most of the conservation district applications, if each were implemented
alone, would have only minor impacts on the environment. No immediate phy-
sical impacts would result, and the minor impacts of each taken alone would
occur gradually as the reserved water was put to use over a period of years.
Similar impacts might occur if each application were denied, because irriga-
tion could still be developed under water use permits.

However, there are exceptions. In the upper part of the basin, the ap-
plications would call not only for storage, but result in dewatering in a few
small streams. The loss of these to migratory (spawning) and resident fish
would have an adverse effect on the upper basin fishery. The Shields River
and Sweet Grass Creek could be seriously dewatered. Other exceptions are in

13



the Tongue and Powder rivers, where further significant water development would
require additional storage. In the Tongue River, the productive fishery would

be adversely affected bv stream dewatering and degradation of water quality.

Irrigation Districts

The applications of Huntley Project and Buffalo Rapids irrigation districts,

shown in Table 1, request water from the Yellowstone mainstem. Neither appli-

cation by itself would significantly affect the river system.

Montana Department of State Lands

In the process of identifying lands that should be included in requests,
the conservation districts found that state and federal lands were intermingled

with their potential projects. These lands were subsequently excluded from
the applications, and the Department of State Lands has applied for a reser-
vation for future irrigation of most of the state land involved.

The applicant's farm budget analysis, used for estimating the economic
feasibility of this irrigation, found the projects to be feasible. The three
requests ask for water from the Yellowstone mainstem and many tributaries.
Most of the applications, if implemented alone, would have little effect on

the flows of the larger streams. However, storage may be required on the Shields,

Powder and Tongue rivers as well as many smaller streams to avoid late-season
supply and water quality problems.

MUNICIPAL RESERVATION REQUESTS

With the exception of Billings, the amounts requested by municipalities
are very small compared to the flow of the Yellowstone River. The Billings
request totals 317,456 af/y, with a peak demand of 1,190 cfs. No population
projections were given in the application, but the requested quantity could
serve a city of about 1,500,000. During January, the request would equal about
37 percent of the 90th-percentile low flow and 18 percent of the mediam flow.

Although half or more of the requested water would probably be returned to
the river, making the flow reductions less serious, much of the returned water
is likely to be treated wastewater, which, even if dependably treated by a

secondary treatment plant, would adversely affect the river.

MULTIPURPOSE RESERVATION REQUESTS

DNRC has filed two applications for the reservation of water for future
storage projects. These would involve storage of 450,000 af on the Tongue
River and 1,150,000 af on the Powder River. Construction of the High Tongue
Dam (with a firm annual yield of 112,000 af) on the Tongue River and Moorhead
Dam (with a firm annual yield of 124,000 af, 75,000 of which is assumed for
use in Montana) on the Powder River would be required in order to provide
those amounts of storage. In effect, these applications request all unused
and unappropriated water in these subbasins upstream of the dam sites.

14



The water reserved for these multipurpose projects would be for all

legally defined beneficial uses. Specifics are not stated because detailed

engineering and economic studies are necessary to determine the combination

of uses that would maximize benefits.

The impacts of granting these applications would be similar to those
discussed in detail in Part IV of the Draft EIS under the No Action Alter-

natives for the Tongue and Powder subbasins. Industrial use would probably

receive the largest allocation, partly because irrigation interests alone

may not be able to repay the costs.

The Moorhead Reservoir would have both beneficial and adverse effects.

The Powder's fishery, predominately migrant, could change to a resident warm-

water type. On the other hand, the reservoir and associated depletions would

cause major increases in the total dissolved solids of an already saline river,

adversely affecting irrigated agriculture and fish and wildlife. The extent

of these effects would depend on the operation of the reservoir with respect

to the maintenance of instream flows. Downstream from the reservoir, the

river channel would tend to change from a braided stream with shifting bars

to a single channel, as a result of downcutting.

An alternative to Moorhead Dam would be one or more offstream reservoirs

for the diversion and storage of spring flows.

In the Tongue River, the channel has already undergone downcutting due

to the existing Tongue River Dam. The impacts of High Tongue Dam and exten-
sive depletions would depend on the levels of instream flows. Dewatering
would adversely affect the diverse and productive fishery.

INSTREAM FLOW APPLICATIONS

FISH AND GAME COMMISSION

The Commission requested instream flows to protect fish and wildlife,
water quality, and recreation values on the Yellowstone and all of the major
tributaries, as well as many smaller tributaries. Culminating in a request
of 8.2 mrnaf/y at Sidney, sizable portions of the average monthly flows were
also requested in the four major interstate tributaries.

Requests for many of the smaller streams listed has no specific quantities
attached. Generally, the unquantified applications were for the instantaneous
flows during late summer, fall, and winter months and the dominant discharge
for a brief period during spring months. Instantaneous flows year round were
also requested on four spring creeks in the Upper Yellowstone Subbasin.

If this overall request were approved, large benefits would accrue to

water quality, fish and wildlife, and recreation values. Although very dif-

ficult to quantify in dollars, these benefits also have substantial economic
value.
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The Yellowstone River and its tributaries presently support a diverse

population of fish and wildlife in a nearly natural environment, representing

a biologic evolution that cannot be reproduced by man. If future appropria-

tions consume water without regard to the minimum neeeds of fish and wildlife,
these populations will be deprived of habitat requirements.

Minimum instream flows have a cumulative benefit because water retained

in a channel serves a variety of uses, such as recreation, fish and wildlife

habitat, water quality, aesthetics, effectiveness of diversion structures,

and downstream water rights. The value of instream flows must be considered

as the sum of all instream benefits, whereas diverted water usually fullfills

a single purpose.

Because the major consumptive user in the Yellowstone Basin is agricul-

ture, the costs of instream flows would be the profits foregone by the irri-

gators denied water to expand because of those reservations. These costs vary

with the magnitude of streamflows. When runoff is high, there may be enough

water to satisfy both instream flows and agriculture, but when runoff is low

more water must remain in the stream, and losses to agriculture would be

greater. If it is assumed that instream flow guarantees are the only con-

straints to irrigation expansion and the full instream requests were imple-

mented, then potential losses to irrigators have been estimated at $7,700,000
for the year 2000. Due to the various factors, this estimate should be con-

sidered quite tenative.

If the Fish and Game Commission request was granted in full, energy
interests would probably have to meet the expense of building storage facili-
ties or developing ground water for use in low streamflow periods. However,
many industrial water permit applications have indicated the willingness of

energy-related companies to invest in water storage, diversion, and conveyance
facilities.

MONTANA DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES

The purpose of this application, for an instream flow of 6,643,000 af/y
in the Yellowstone at Sidney, is to prevent significant degradation and assure
Montana water quality standards.

For water quality purposes, the majority of the river's reach considered
in this application is classed B-D3. In the request's justification, it is

asserted that, by virtue of the B-D3 water quality classification of the Yel-

lowstone, the water cannot legally be allowed to exceed recommended limits for

dissolved solids and sulfates. Thus, any flow level below the amount neces-
sary to maintain established limits would be prohibited by law. Based on these
criteria, the requested flows were determined by various methodologies included

in the application.

This request, if implemented, would maintain existing water quality in

the Yellowstone River downstream of Laurel. This request would benefit exis-
ting irrigators as well as other users.

Costs of this reservation, if implemented, would be similar to those of the

Fish and Game Commission request.
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SUMMARY — ALTERNATIVES AND ASSOCIATED IMPACTS

The alternatives, chosen to represent a range of options, are based on the
four major uses to which the water would be put: irriaation, municipal, eneray
conversion, and instream flows. In addition, a "no-action" situation is considered.
Specific impacts in each subbasin are discussed at length in Part IV of the Draft
EIS. However, only \jery generalized impacts are summarized here.

THE NO ACTION ALTERNATIVE

The No Action Alternative, which would occur if reservations were either

denied or not acted upon, attempts to answer the guestion: "What will happen

without water reservations in the Yellowstone Basin?"

ASSUMPTIONS

Diversion Uses

Irrigated agriculture would probably continue to expand and the avail-
ability of a dependable water supply would have to be determined on a project-

by-project basis. Since a secure water supply would not be reserved, it is

expected that an intermediate level of irrigation development would occur,
along with a high level of energy development.

Table 2 shows the depletions, by subbasin, for various levels of energy
development. The levels of irrigation development are shown on page 18.

Table 3 shows the consumptive water use requirements for the No Action Alter-
native, based on the needs for the levels of development assumed

Instream Uses

Under the No Action Alternative, no special provision is made for instream
flows, with two exceptions.

In the Upper Yellowstone Subbasin, instream flows would presumably be
protected by the Department of Fish and Game filing on the Yellowstone main-
stem from Gardiner to the north-south Carbon-Stillwater county line. In the
Tongue Subbasin, ^/ery minimum flows were assumed (by operation of the proposed
High Tongue Dam), because of the especially diverse and productive fishery.
However, no legal obligation currently exists for this protection.
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TABLE 2

THE INCREASE IN WATER DEPLETION FOR ENERGY BY THE YEAR 2000
BY SUBBASIN (af/y;

Subbasin*

INCREASE IN DEPLETION (af/.y)

Elec. Gasifi- Syn- Ferti-
Generation cation crude lizer

Strip
Export Mining Total

LOW LEVEL OF DEVELOPMENT

Bighorn



TABLE 3

THE INCREASE IN WATER DEPLETION
FOR THE NO ACTION ALTERNATIVE

IN THE YEAR 2000



With the major exception of the Powder River, changes in channel morphol-
ogy in most subbasins would not be noticeable. Some localized sedimentation
and erosion would occur, but most could be mitigated. In many cases conver-
sion or overgrazed rangelanas or dry croplands to irrigated croplands would
reduce erosion and sedimentation, by improving the veqetation cover.

Aquatic ecosystems would suffer varying impacts, ranging from minor on
the upper basin mainstem to severe in the Tongue and Powder subbasins. Riparian
ecosystems in general would also suffer, but to a lesser degree; in fact, in-
creasing numbers of migratory waterfowl might be attracted to the new irri-
gated fields.

Secondary

Under this alternative, water would generally be available for consumptive
uses, such as irrigation, municipal-domestic, and industrial. Much of the
time water would also be available in most subbasins for instream uses, such as
fish and wildlife habitat and recreation. However, in the lower Yellowstone,
and especially in the Tongue, existing aquatic and riparian ecosystems would
be degraded significantly. Accompanying this degradation would be a loss of
recreation potential.

IRRIGATION-EMPHASIS ALTERNATIVE

In the Yellowstone Basin some 650,000 acres are now either fully or
partially irrigated, consuming annually about 1.9 mmaf of water. Since 1971,
irrigated agriculture in the Yellowstone Basin has been increasing, primarily
through the expansion of sprinkler systems.

Agriculture, more than just an important economic activity in the Yellow-
stone Basin, molds the lifestyle of the region. To protect and expand agricul-
ture, it may prove desirable to reserve a quantity of water for increased
future irrigation. However, irrigation development does not depend exclusively
on an adequate water supply. It also depends on the availability of irrigable
lands, financial feasibility, markets, and other less quantifiable factors.

ASSUMPTIONS

DNRC's reconnaissance land classification survey identified 2.2 million
acres of irrigable land in the basin; a subsequent economic feasibility eval-
uation reduced it to 237,000 acres.

To present a range of possible irrigation futures, considering the diver-
sity of influences, three irrigation development levels and associated water
demands were projected. The lowest includes one-third; the intermediate, two-
thirds; and the highest, all of the 237,000 feasibly irrigable acreage. Table 4
shows the three levels in irrigated acreage, water diversions, and water deple-
tions by the year 2000. To analyze the effects of these levels, the irrigation
diversion rate was assumed to be three acre-feet per acre. One acre-foot
would be returned, on a delayed basis, to the streams.
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TABLE 4

THE INCREASE IN WATER DEPLETION FOR IRRIGATED AGRICULTURE BY 2000
BY SUBBASIN

Subbasin
Increase in

acreage
Increase in

diversion (af/y)

Increase in

depletion (af/y)

Low level of development

Total 79,170 237,510 158,340

Intermediate level of development

Total 158,310 474,930 316,620



The channel formation processes are not expected to be affected by the
projected depletions in the mainstem and most tributaries. The Tongue River
channel has already undergone change following construction of Tongue River
Dam; further impoundment should have little effect. There would be major
changes in the Powder River channel

,

if that stream were impounded.

A potential for water quality degradation exists in the middle and lower
basin, becoming greater as the Yellowstone progesses downstream. For the high
level of development, salinity would not be a problem in the upstream subbasins
(including the Clarks Fork Yellowstone and Bighorn), because the streamflows
would be adequate to dilute the saline return flows. In the downstream main-
stem subbasins, however, high TDS concentrations would be an occasional
problem.

In the Tongue and Powder subbasins, where salinity is already trouble-
some, any irrigation development beyond present levels will aggravate that
problem. Depletion for irrigation, even at the low projected level, would
result in significant water temperature increases.

The conversion of rangeland to cultivated, irrigated fields may tend to
increase erosion and sedimentation, especially if soils are not carefully
managed. However, erosion and sedimentation could be reduced due to improved
vegetation cover on converted irrigated fields.

Any new cultivation in the basin could attract migratory waterfowl, and
would probably increase the number of geese and ducks stopping to feed along
the rivers. Decreased flow and degraded water quality would cause significant
impacts to the aquatic ecosystems of the Tongue and Powder rivers, with major
effects on the Tongue River fishery.

Secondary Impacts

Water availability would be a problem only on the Tongue and Powder rivers,
where increased storage is the only way enough water could be made available
to satisfy the depletion assumed in those basins. On the Powder, even with
storage, only about half of the high irrigation development projection can
be satisfied.

In the three lower mainstem subbasins (Mid-Yellowstone, Kinsey Area, and
Lower Yellowstone), during some years TDS concentrations would be high enough
during low- flow months at the high level of development to require careful
application of water to avoid salt accumulation in the root zone.

ENERGY EMPHASIS ALTERNATIVE

It was concluded during the course of the impact study that an energy
emphasis alternative would, for all practical purposes, be the same as that
predicted under the No Action Alternative. Refer to those sections, here in the
Summary and in Part IV of the Draft EIS, for discussions of the impacts.
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INSTREAM FLOW EMPHASIS ALTERNATIVE

An Instream Flow Emphasis Alternative would, by precluding major deple-
tions in the future, serve to preserve the basin's diverse and productive
aquatic and riparian ecosystems.

Such an alternative, if chosen, would be very similar to the situation
wherein the instream flow requests by the Montana Fish and Game Commission
and the Department of Health and Environmental Sciences are granted. These
impacts are larqely addressed in the section discussino the Fish and Game
application. It should be noted here, however, that the DeDartment of Health's
application asks for higher flows during the winter months than does the Fish
and Game Commission's. If both applications were satisfied, then, water avail-
ability for other uses would be lower during the winter than anticipated by the
Fish and Game Commission's request.

Not only would basin ecosystems be protected by this alternative, but water
quality and levels would also be maintained. This would benefit current irri-

gators, although there may be a cost to future "irrigators" in terms of develop-
ment opportunities foregone.

OTHER ALTERNATIVES

The basic concern of this EIS is alternative allocations of surface water
of the Yellowstone Basin--waters which are often not available at the right
place and the right time for prospective users. There are, however, a number
of alternatives of this source of supply. Briefly considered are the following
alternatives:

1

)

ground water;
2) dry coolina for energy conversion plants,

3) aqueducts and canals from other water sources, and

4) water conservation through management.

However, assessing the environmental, social, and economic impacts of these
alternatives is beyond the scope of this EIS.

SUMMARY — EFFECTS OF WATER RESERVATIONS
ON PENDING WATER APPROPRIATIONS

The priority date of a water reservation is established at the time the
Board approves the application. This reservation, which can be regarded as a

water right, then has priority over rights with later priority dates, and is

junior in status to water rights with earlier priority dates. As described
earlier, however, this general rule is affected by granting a preferred use to

reservations under the Yellowstone Moratorium. Water reservations adopted
before approval of suspended permit applications will have preference of water
use.
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Montana, unlike most western states, has not had a preference system for
water uses until this enactment of a partial preference system in the Yellow-
stone Moratorium

Approval of water reservations could therefore have significant and ad-
verse effects on large industrial water right applications held pending by
the moratorium. If all water reservation requests were adopted, industrial
applicants on the Tongue and Powder rivers could not implement their appli-
cations. However, industrial applicants for Yellowstone River water could
still obtain a firm supply of water through offstream storage, with the pos-
sible exception of full approval of the instream flow requests.

It should also be noted that commitments of water made through reser-
vations would probably have the effect of discouraging speculative permit
applications in the future, regardless of the specific beneficial use involved.

SUMMARY — RELATIONSHIP BETWEEN
SHORT-TERM USE OF THE ENVIRONMENT

AND LONG-TERM PRODUCTIVITY

AGRICULTURAL PRODUCTIVITY

The granting of significant instream flow requests would severely limit
the expansion of irrigation. The denial of all reservation requests would
allow gradual continued increases in irrigation under water use permits;
however, other users may move first to secure the use of unappropriated
waters by permit. This is particularly true in basins where water shortages
are apparent, where coal reserves are located, and/or where expensive storage
facilities will be needed.

The highest benefit to agricultural productivity would result from grant-
ing all requests from conservation districts, irrigation districts, and the
Montana Department of State Lands. Although other users could obtain the use
of reserved water through temporary permits, the approval of such reservations
would insure that sufficient water is available to allow the greatest possible
eventual increase in irrigation. However, increased salinity, resulting from
increased agricultural and industrial depletions, may decrease the per acre
yields of crops.

Costs of providing water for irrigation would include investments in
storage facilities and water delivery systems. Energy and labor costs would
increase. Other opportunity costs would be incurred, through the reluctance
of possible water users to invest in facilities dependent upon the temporary
use of water reserved for another purpose.

WATER FOR MUNICIPAL USE

Communities with reserved water would gain the benefit of securing a future
water supply. A municipal water reservation could reduce the future cost of
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obtaining water, particularly if possible alternative sources (such as ground

water) are expensive to develop and/or treat.

WATER FOR ENERGY AND OTHER INDUSTRIAL USES

If a water reservation is made for multiple purposes, or if all reser-
vations are denied, water will be readily available for energy development.
Energy conversion plants require large quantities of water, particularly if

they do not use the more expensive dry cooling systems. In certain subbasins,
notably the Powder and Tongue rivers, insufficient water is available to pro-

vide for high levels of both energy and irrigation development. Energy devel-
opment would accrue economic and employment benefits to the areas involved,
and would require the utilization of coal, a non-renewable fossil fuel.

Instream flow reservations, if they preclude direct industrial with-
drawals, would require industry to choose alternative water sources which, if

available, are likely to be more costly.

Energy development, especially if conversion plants are constructed, would
have an impact on social and cultural systems as sparsely populated, agrarian
areas become transformed into populated, industrial centers. Negative impacts
to the natural environment, some of which may be extensive and long-term, would
also result.

ENVIRONMENTAL QUALITY

Water remaining in the stream provides a public benefit by providing
natural flow regimes to maintain amenity values like ecosystem productivity,
water quality, wildlife habitat, and recreation.

The public benefits provided by waters of the Yellowstone Basin could
become incrementally diminished by numerous individual appropriations. At
present, instream flow reservations provide the only available mechanism to
prevent further dewatering.

The difficulty in the case of instream flows is in trying to determine the
optimal quantity of water to leave in the river, i.e., the marginal amount at
which the public benefit begins to outweigh the private gain. If natural in-
stream flows are allowed to diminish to this limit, environmental productiv-
ity will decrease as natural flow regimes are altered, water quality lessens,
habitat is lost, biological diversity diminishes, and water temperatures
increase.

25



SUMMARY — IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

WATER

Unappropriated surface water is the primary resource being considered
in this EIS. Instream flow reservations, if approved, would be implemented
immediately. Most of the consumptive-use reservations, if approved, would be
implemented over the next few years, as projects were built and water diverted.

Water reservations would be reviewed periodically, and can be modified
or revoked if the Board determines that the purpose of the reservation is not

being met. Furthermore, future water use plans or expectations may be with-
drawn or changed voluntarily. In both respects, water reservation decisions
cannot be considered absolutely irreversible and irretrievable.

LAND

Reservation requests could substantially influence irreversible commit-

ment of the land resource. Water reserved for irrigation, for example, may

help provide for the conversion of rangeland and dry cropland to irrigated crop-

land; water reserved for multiple uses, including energy, might be a factor in

the conversion of agricultural land to such uses as mines, plant sites, roads,

pipelines, and urban development.

Conversely, as the amount of water reserved for instream flows increases,
the amount of land that can receive irrigation decreases. Similarly, the
reservation of water for instream flows may inhibit energy-related development.

Any storage reservoirs would flood certain lands, thereby precluding
other surface use options and possibly irreversibly commiting mineral resources
such as coal

.

ENERGY AND MATERIALS

An irretrievable commitment of energy and materials could indirectly
result from the granting of applications for other than instream flow purposes,
or from the denying of reservation requests. Energy and materials are required
in the construction and operation of either irrigation or energy facilities.

Water developed for energy will help commit Montana's coal reserves to
extraction, an irreversible commitment of a non-renewable resource. The
instream flow applications, on the other hand, might reduce the water avail-
able for energy development, slowing the growth rate, and extending the life-
time of the basin's coal reserves.
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PART II

ERRATA





The Draft EIS contains the following errata. Additions, deletions, or

changes are listed by page number (P.), paragraph number (par.) and line

number (line).

VOLUME ONE

P. 1, last par., line 1. Should read: "By law, water use permit applications
now pending . . .

."

P. 1, last par., line 2. Should read: ". . . on March 11, 1977."

P. 2, next to last par., line 4. Should read: "The relationship of
consumptive uses to . . .

."

P. 3, Table 1, line 4. Change 752 to 752.6.

P. 9, par. 3, line 5. Should read: ".
. . were 15.4 and 4.2 mmaf . . .

."

P. 9, next to last par., line 5. Delete: ". . . of nonsalmonid species."

P. 12, par. 2, line 9. Should read: ".
. . treated wastewater, which,

even if . . .
."

P. 16, Table 2. Should read:

Energy Total
Powder 22,600 129,570

Total 321,190 648,430

P. 31, 41, 61, 83 and 237. Due to a printing error, all information for the
Crow and Northern Cheyenne Indian Reservations has been blocked out
in the following maps:

Map 1-1, p. 31. Also place "4" in Big Horn County.
Map 1-3, p. 41

Map 1-4, p. 47
Map 1-5, p. 61

Map 1-6, p. 83
Map IV-1, p. 237

P. 47, Map 1-4. Add a square, no. 2864, at Yellowtall Dam.

Change triangle, no. 3075, to a square on the Tongue River
Reservoir.

P. 52, Table 1-5. Should read: "Lake Wolvoord."

P. 53, Table 1-6. The active storage for Willow Creek Reservoir 1s 23,000 af.

P. 58. par. 2, line 1. Should read: "The middle Yellowstone is an area . . .
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P. 71, par. 1, line 1. Delete the names "Mission
11

and "Eightnrile.

P. 71, par. 1. Delete the last sentence of this paragraph.

P. 71, par. 5, line 2. Should read: "Yellowstone River above the Shields

River (Newell 1976)."

P. 76. par. 2, line 3 and 7. Should be "Rehwinkel".

P. 79, par. 3, line 1. Should read: "Mule and white-tailed deer commonly

range . . . ."

P. 81, last par., line 4. Should read: ". . . during spring and fall migration."

P. 83, Map 1-6. Change: "Pigskins Basin Archaeologic District" to "Hoskins

Basin Archaeologic District" and change: "Demijohn Flay Arch-
aeologic Dist." to: "Demijohn Flat Archaeologic Dist."

P. 105, Figure 1-6. Multiply the numbers on the vertical scale by 10.

P. 107, par. 4, line 2. Change 93,460 to 97,080.

P. 116, last par., line 5. Should read: ". . . by necessary implication,

to lands. ..."

P. 131, Table III-l, line 4. Change 752 to 752.6

P. 181, Map II 1-5. Yellowtail Reservoir should not be shaded. Shading

should start at the outlet of Yellowtail Reservoir and

continue to the confluence of the Bighorn and Yellow-

stone rivers.

Rosebud Creek should be shaded starting at Cottonwood

Creek, T.4N, S.42E, R. 16S»and continuing to its

confluence with the Yellowstone River.

VOLUME TWO

P. 221, Part IV, Contents. The section on "Level of Energy Development"
begins on page 226, and the title "No Action Alternative" should

be underlined.

P. 227. last par., line 1. Should read "See Appendix, page 403 ff . , for

data . . .
."
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P. 230, Table IV-3, Should read:

Export Total
HIGH LEVEL OF DEVELOPMENT

Powder 5,550 22,600

Total 321 ,190

P. 231, par. 6, line 3. Should read: ". . . on about one-half of all new . .

P. 233, Table IV-5. Footnote a_ should read: ". . . explained on p. 232."

P. 236, Table IV-7, Should read,

Upper Yellowstone
Sweet Grass 10,204
Stillwater 6,208

P. 241, Table IV-9, Should read

Powder
Energy Total

22,600 124,020

Total 321,190 648,430

P. 280, Figure IV-11. Title should read "Powder Subbasin Monthly Outflows

for the Reduced (55%) High Irrigation Emphasis Alternative."

P. 302. Should follow page 297. Pages 298 to 301 should follow p. 302.

P. 305, par. 1, line 1. Should read "The Missouri River is already . . .
."

P. 375. Map A-4. Except for the Indian Reservations, the shading
should be reversed.

Appendix, Maps A-2 Wildlife habitat maps do not clearly define Indian

through A-13. reservations since the proper printing procedure was

not used. Information is not available for the reser-

vations, and shaded areas should stop at these boundaries.

Page 401, Table A-l. Source: Montana Fish and Game Commission, unpublished.
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PART III

LIST OF COMMENTATORS





Oral Commentators

The following is a list of those who commented during the public hearings.

Gl endive Hearing
Fran Mertes
Don Sprague
Lynn Haidle
Irvin Haidle
Kenny Nemitz
Dave Alberswerth
Sam Selman
Ethel Gentry
Henry Loble
John Redman
Alden Kimsey

Jerry Sir

Miles City Hearing
Glenn Rugg
Julian Terret
John Mobley
Herb Mobley
Ambrey Gartner
Larry Scanlon
J. W. Roberts
Barbara Archer
Gene Garber
Cecil Weeding
Robert Cri swell

Hugo Muggli

Billings Hearing
Jim Thomas
Connie Keogh

Don Allen
Lon Lehman
Don Herndon
Harry Miller
Keith Williams
George Cook
Bob Swenson
Dale Fryer
John Mohr, Jr.

Livingston Hearing
Howard E. Harper
Helen Chriske
William H.Donald
Archibald H. Allen
Norm Starr
Allyn O'Hair
W. E. Harris
Franklin Grosfield
Mike Sierz
Tom Lano
Calvin R. Bohleen
Clarence Pile

Pete Story
Robert Burns
Hazel G. Peterson
Neil M. Travis
Gene Peterson
Leonard Sargent
Lorents Grosfield
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Written Commentators

The following is a list of those who submitted written comments,

Yellowstone-Tongue APO
Billings Chamber of Commerce
Dave Stiller, NPRB EIS Team
Montana Department of Health and Environmental Sciences
Orval Ellison
Montana Water Development Association
Trout Unlimited
Pete Story
Bureau of Land Management
Montana Wildlife Federation
Northern Plains Resource Council
Treasure Conservation District
Rosebud Conservation District
Bud Lilly
Federation of Fly Fisherman
Francis J. Walcott
Utah International, Inc.
Montana Power Company
Montana Fish and Game Commission
Combined Conservation Districts
Alden Kimsey, Montana Department of Community Affairs
Intake Water Company
Jerry Sir
City of Livingston
Roy and Ethel Gentry
The American League of Anglers
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PART IV

WRITTEN COMMENTS ON THE DRAFT EIS





Written comments on the Draft EIS received from the following individuals,

agencies, and organizations are reproduced in this section. Summarized oral

and written comments are coupled with DNRC responses in Part V.

Commentator Page

Yellowstone-Tongue APO 41

Billings Chamber of Commerce 45

Dave Stiller, NPRB EIS Team 46

Montana Department of Health and Environmental Sciences 47

Orval Ellison 53

Montana Water Development Association 53

Trout Unlimited 55

Pete Story 56

Bureau of Land Management 57

Montana Wildlife Federation 58

Northern Plains Resource Council 59

Treasure Conservation District 60

Rosebud Conservation District 61

Bud Lilly 62

Federation of Fly Fisherman 62

Francis J. Walcott 63

Utah International, Inc 63

Montana Power Company 69

Montana Fish and Game Commission 73

Combined Conservation Districts 77

Alden Kimsey, Montana Department of Community Affairs 91

Intake Water Company 98

Jerry Sir y°
City of Livingston '' 9

Roy and Ethel Gentry
J

20

The American League of Anglers ' 2"

39





— v o —

±1

he
inity

r
water

tf

a

ed", ur

the
Imes



4) <u
Ul X
to

4) T>

— -D < >

4-> — w >*c



— 4> 4-» « C
4) O *-» (0 f> (0

> O (0 5 C *J
4) O 3 O vi

a - >*— e
ir\ trt *j *j 3

-o 4> — — o
4) «- -O CT3 l-

W O — — C —
<0 1- — O U— i/l U (0 U
3 U) W> trt —
E V 01 >• ro

4) I 3
"i £
U> ffi

ro *j o
3 — »

>- O

ft 2



c >- e —
o ~ c
- .- o *-

Ql O «- *- O

4j .*. ~

£ i. ?

- a- O

i^ * o >•- x- E

o c - — -

o —

C O T " Ol

O — >- O O
J O — 00 w.

Hj > re i/> 4>

X 3 u aj »/i

CT>X- Ol > 3

v- E X —
O 3 C 41 C
U- oO ^ —
i. iV b " ^x * *^
- » E « c

<s 4< > a. o

— C '

w (0

C V

«»- ~ o n

— c * w E c— « I c — «



5 2

z *

e e

£ .s

£ "

«.* £ 5

2 £ E 3 11

II



Q

>

o
UJ

DO

g if
oo og
°* f-

*
dj

01 IB

0) X

p o «£< 01 ph
IB £ *J*1H IBlP
C P C -H IB IB a•HMOSO>GPO
tJ>< W -H O IB

g IB

•H h
IB C'

S M > a)

IB C w-i

o> -h -h o
£ r-l U
p -h p a

§ c
4) IB a) x
P n-i o P
O 01 -H

K O II »
a ^ c

>i o o
o e s-h

> 01 m
ai n
H CT1 tl

P 01 n
u a

0) CPT>
e 3

>i
tJ C Oj
IB IB

r-4 C .

(B -H .

> IB

01 01

u o
IB 01

UOhU
c a &>
H E IB 0)

IB rH Ek IB IB 3

O C • > O -H C
•h a, -h o

0) E tJ -C >>E
.* -h ^ c h -p

O H in IB -H *0

cam hS
IB IB TJ 3

1 P Q, O CO

u c aos u o a>

*£> E ^

PC O 01 o
3 mi'Hmo 3 p £

•h m o fc

•H*l »
tr ib

o e a

II O ««!!'< HIM OIPM
ZU-1OQ.01 ">H O XI IBM

0) 3 C U
• E O O C
N O 01 -H 01

( O -P u
0) H IB 01

1 XI IB 3 «-i

I -H P 0)

1 tl) p H U
11 cm

: x 01 01

' u v 11

h p o x fi

; -ri O.P ~~

3»ll
3

01 01 p
P h c >i c 01

E IB -I O -H
0> -H P o< 01 E
> P U> C -H -H
01 cux> -h -a p
•H O 3 "O IB a

XI O >i O 01 M

» f S H 111 'rf ^
r» 3 H k 01

01 001 j; »t"B'
hoiu a ai 3

W » IB E O I

• 6,s b. » c aw
3 3 C VO 01 3OO .hfOft
.Vj-HCOVO^IB
^iOP 0-HO.OS

6 §

SI

"3-2



in w -H 3

4J f-t O

UJ W -H

os h -h

u u a

*w id >



O -H

Hi d
-a &

h u o

3 U in 4J

3 U U

<J •-< O *J

r~ o 4->

rH C U-l

^H 3 W
E Ji

4J «H iH O

3 iH -H
)-< r-» -H

•H -H 3
rH C W

H H

rH > -H

*J iH 00 3

2 1 « &
•H -H O

"S £ 5

48



- g

U -H O

U -H U O

H W Q)

& 5

•h r -h S £ s

O 4J «H

E -H «

C -H «

rt -H 9

H O -H

S E

5 S E

O <H <u

49



H <rt w

•H 00 «H

•HOC

50



c. u -h X

w u «

iw S rH

•H -H C

O C

51



H U
r-t to
to o.
t/i n

> 01

U «
> T3
O 0)

3 U

•v. • C
o c o

•H X

to > tu



<3 o

a c~

° z s

'j; 9:S >i

ui Hi! gdis |isl g;j| |:l*liiilsi Sf glSiSiSfsl
5 i i 2 i<>2.iS!isJ36»:l5si5»iai*a

> * s i * *•
I .• I

S

iiiiSftfii
gsiitii]

a

"a
H

53



\2

-P

•B s

crj 5

I H

I I
u in

£ 3

CO ^

fa. £

it $

U -3

g 2

«



r^

$ o

r? S

n OB
o. " 3 e
x c o
a) o h o

*j « o 3 *j *o•JO O rH
.-H «J U >1 •JUHtjf * 3
d d a
c a a' m ^ *o

o p o e e

8 c <° E5 re jj 3

v v K
•h w e «-»

3 cr a) ,d
O U ^ F

*st -•

in 55 > 41

O M IP

u II 9'
rt O « '

,<B 6 C «

a I E <
o I

6 j= a \«U LI
o •.

4J >> I

ra 3 3
o

.JiHIU

•* x t
v

> *J O C -.

I r-l >i<i

C 'rf .C r-l

O 3

c
a' a)

xj 3

^ a o o *j

4J TJ >•

£ * 41

C -4 C

•J O —I F- O

• £ a"

a o o

3 n to
o -w J

rH 01 so

r-i IM J« .

2 g

3 O





-H





H <M 3

Eg



60 r->

C cr

•ri 3
3 c

rH T)H C
o o

V P
J3 -H

O .C

10 o

ft) T3
>h m ft)

3 C CO

S "S-fc

£ft

t.1 o

lb CT ~
rj

O -P P»

> ° <~> 4J p C

O z. S SJ o «"

Ui 3 " «. *• c

10 E
<U -H
H +>

=a &

•O rTrl
.O 3 >J

• -P -P

1

M T3 iHl
M 4) 73 tC|

I « t

t. t>v CO

P iH
C -r. ft)

4J t 7tO
C i ID • .

ft) tr" M
E ° .:h ft> t£
Ii it
P O J3 P

i J- 3 -H ft)

o *
) U T> O
« O m -P -P

I HS CO ft) T3
5 I X S~ C
: p 1-3

t\j >-. 0)

4 ft) 3 ft) >

p o P
CO r-t ft)

ft) M
ft) 3

& ft) 1:4.
to CO

r> ft) 4J
ft) O .£ -n '

3- to p ft)

.E O «
-p to -P

C ft)
_,

ft) X. c
.c -p m
3 3

-p P
•-Oft)

.p O 3

ft) rH to C
(-, ft) U 5

O J3p

0*§ .
M rH iH
p. rH C ft)

SO Ih

p p to

•H K CO

C > H
TJ C (hH
C -r, 4) -ri

CO p to 3

3 X 10 rH
t P ft) CO

PC be
ft) ft) ft)

J2 & rH rH

* *,'

1) rH -ri T>
> CO M C
rf 3 t)C O
10 O' CO O

ft) m

" 5
g ^

ft) -p tr 3
,C O ft) HP C t. <

m -P P
3 CO

O Z ft)

>
tO *M -H
rl O >

b
•h t, *> -a 3

IT rH

C? 3 T>

c- t: t-

• In I •
tO 1

o to
•p >>

_ co n
p c J3 z 3

tO t. m «m 10

co S
ft) «m •

O .C 'Cm
to ft) M CO

•O M CO »

ft) 3

I

cd to p
.0 *b p r^ p>

ft) ft) rH C
S O ft) M ft)

3°
p. o

P o .

CO rH E t- 10 rH
In rH -H CO

O O P P-

-P O ft) -P
CO rH

-

(h H
o o

P) -h >m 3 4)

co p «m to P,
J= 3 H gp ft) tO Oft)

to T3 4) 4)

ft) co - t. to

O to C C
d to 2 i; o
c -p o u

p co E o u 4)

<HO 3
4)rit)i Ofl

CO P to c
rH D -r ft) CO

4) -P h 3 C _
ft) -r* CO X
Cm E O tO H bf

m ft) b." CO -H
ft) ft) t. C m ft)

3 p. p. .m 3 J

sa

b5~

? rl Ih h Q

60



rH T>

31

* >

•P
10 O

o .

«

,#l?

bo t,

C 41

•H 60

,,-,^.-, y, C P.DO),
m ff u

a*

i*

$ ^ *%



I

2[QO
UJ r-
O 3 IS

-i%

a.



S u

S-<HZ
luZU <OO H >h Z

ei i-J W woWHO. W M
H > dtO U wz&ojugH
S «<OHgHOMOQ
o2hS2oi

p2 <: o-. woo> JU
z as a <d Pi

OO ,Zo!
HHpJui
O • H> O W
|i]U<|H £*
>-> z 3 ei H <!MM S?O OS W Woz2 -PJhOpg
W-< HoiO

_1 <( W r-I BS
© Z H W < W
cfi 2 <; t" z co
z w h 3 a
O H en W H O
c_> z S z oM HH Qu Sk<z

/*
*
£

"N c
.fi>*

On

*;
X a >*
o a m
m j< 3

d II
• X) O

J-. H

P 0)

ff
I 3 -P

O ^ O 10
p <D 3

© *tfMH nl
+> cS

if) .! u *> :

* "* O OH
O V< -P XJ

«H • M«hH
T* +> M *H
«) co n3

rf -H «) >
S Vi 3 rt

U -h a* •

O B
b0& <0 © n)

H «
•w tj < n ©
nj rH ex:
-p 3 -p

o « ©H O >. U
rt *> nj .v

SJ 5

-P n)H u_
M --P

SS P»-P -P
rt 3 nJ

O Oi<m 0) <D
n. a o H X>
n <n -p -a to
3 •* -P
P» O aj rt £ «

US
to co

£ co m to -P
H Cfl-P M <H
O 3 3 H B
«M O o O

x: wi
to -P OJ - © M

M co -p «*<

4) nj «
ID «H «H

01 I .p

o u

ip ID 0>

3 K X'
X>

m +>
• rt O

•3 to *

O M
O -p XI

to to -p to o„ to n
rt • -P

• -n —
e tj n -p 3

ft » h '
-4) M.

to »h x: -p
•o H •

- -
— -H MP rt

..9P -P
(0 fl)«4^tj <3

M -H © 1
ft. Pt (0 ©

o o © &
U +i -H 3Ad -P cfl
a, «

O -P o
O -H
^ +
%h rt 3

• T* ©
© A
+>

o rt ©

« -P
e -h o

O «P



I <§

oi u ow u



-O X) >i-l
3 O -.-CO ;
g unun •

4J 3. 3 3 T)
0) C r-l 60 CD

•r-l CD T) 3 CD >
4-1 3 CD O

iJ OU-rl
•ouo o
CU to to 3 *H
4J cd -ri -h u-i

O U 13 CD

a i> a
Xlu-i C tD

5) SSO OJ3
x> 3 -h

o uu u
o vj o ta -ri

to XI CD CJM-I
,-1 4J U-l -r-l M
M U-l .



5 M

66



•H <u d

67





A

Eh Z
« O
z h «:

fa ««

2

O > Eh
« z

q w o
5 go s
3 z
O O fcimoo I n u u u u u

tn ih i i i i i i

I I I I I I

fa ^ li ^ U U U '

> en *
I

>H «
I o

O I I I I I

ZM
I o »

> i-H O O
. -'ID T-t

I CO en en en en '

SIN Cn en Cn en
VO Cn Cn en en

*r in »
Ol 01 o
CT\ C\ rH

•p .-h 3 41 41

19 io cr o x: tr

c o -p > o
o U ifl >i (U c
o -h 41 10 u o

> OiH O
u) C CO 0) >,
- K H "O rH 0]

>4 0) JJ
O -P In 0) 44 C
•P mh oj £ 10 oj

O <0 -P 4-> 3 g •

41 HMH C g G
•1-1

cfl MH <U O O

en Oi-P _
X! "0 .H -H J >0
4J 41 H 0) O-h

> » i-H i-H 01

G -H <"> c ja .-H G
•H 0) CN H 10 O O

O G MH o
TJ 41 H 3
OJ >-t Q> O U

>i O X! 4) MH
H H -P £0
01 0) 4J G 0) 4J

3 S G 41 S 41 >i
O 0) e c ja

•h p, e -p 00 o oj

> 0) H H Z H
0) 10 -P 10 W 01

h cm a x;
a. (0 4J oj -p •

4-1 00 £5 MH 4-> 41

01 c 10 c u
< O 4-1 0) H 0) 10

£ O X! Q 6

nl



•a <a in "o « 4-1

fa 4J « am d
4J 10 * £VH O
11 tri o •

C -H fa C +"0 cH h o o c o
t| +J (1) (1) -H

0) -H cfl 0) g 43 44

(N rH O 01 0)

10 -H >i ^H
g T3 "44 44

10 4-1

(1) g M to

CN rH 43 -H 0) CO

CO 44 O > M4
II) 44 -H
oi oi 43 h io 4J o>

cfl -H O* O 10 01

Cn 01 3 1*4 C C -H
m on tjiu Si 43 (1 -H HI (I

0,44 01 4-1 .*
• E H O « H -rl

I 44 fa O 3
0, 4>-H

H3O4)Ol40)l0O)O>44
JirO 0) 0) t4

IB l4 3 M4
O (II

c ai oi c
dl^-rl 1)

43 44 13 XI

B Vl C C -H

C 4-1 'H 01 -HH 10 4-1 3 tT 0) 10

— m — x: c 3 a

fa T3
ai -h
4-1 >

U 4-1 4-1 .-I

01 01 10
* C 144 01 -H

01 -r4 O OJ 4-1

10 >1-H -n 3

oi t4 x: <o <n -h x:

H4 Q) fa -

-H > O I

C O-n :

T3 XI 10 IH 1) « E
44 -H
cfl 1*4 0) Ifl

> -H -r4

i-i tj 43 oi

m o 4-1 -h
oi g
oi s c
14 11)0

43 5 -H

fa > 3
«) n e
oi ai

01 01 fa

fa 0) 0)

l*44>44cfl0)4434>4)OH «H C G t4 0)

x! e ai io -h
>i'4Jiaoe^»4X

J ifl T3 H -P O 01

3 S II lliuiu It cHH O 10 0) 01

» >* >ixi oi a u -
01 fa

I 44 10

i -h oi

01 XI
(1) o
4 3 •

gC044O>OrH0)43XI44<

Q C 01

O O
01 t4 rH

^43 01 O
I 44 -H

> 01

•H |4 CO -H
4-1 01 rH • M4
10 > T3 -H
(3 -H fa 0> 44
•ril(0-HC
g "4 t4 <U

fa 01 -H "O
0) * 0) 44 -H
44 44 4J C
01 COK
13 G CO TJ

44 0) rH a 01

•H > Q,X) C

. H C fa fa 44 g O
C 44 44 44 CO 43 C

44 fa c x: x: a u g
01 O -H E4 44 -H cfl

44 x:H rO 44
44 x:
to 3 oi

0) >i
44 <0

« H

I -44
I C (0

U-H 44

CO Ifl -H U4 g 0) fa

114) O 01 Ifl
'

i4 to oi oi a
-P 0) 0) 43 O -H
01 14 '

C O
•H 0)

tji 01 •

10 0)

x: x: -H —
I O 44 44 oi

13 43 XI 44

I B oi Oi to

0)

Oi -1
14 01 ,

ra 01

H 44 rO

44 0) 4

3 - I

01 g 01 I

I 4) g fa 0< E ra C 4J

0) fa 44 14 10 -H
noioiTjoiooiac

i <*4 43 -H C 44 .* X -Hi04)C*CWM«H

44 10 44 .

,-h ftm
XI g to •

44 i a) io -h x: 3 >ii-i oi

O 01

0) -H fa .

i x: 44 oi

x: ra 44 io x; -h '

) 0) 0) 0) (0 14 .

1 44 14 0) 01 O i

) - co io a c
rH 3 a-H Jd

I 44 44
: oi co
I 43 >

CO (4 O
•a u
•H 0) 44

O 44 CO CO

01 xi
>, 44 fa

rH « O
14 01 fa 14

> (0 CO CO

0) 01 0) T3

oi co -h a o o co

o> a) oi 44 a 3
co 14 ai » oi 44

f4< 44 14 01 3 0) O
01 O 01 CO

3 0) rH fa
. 0) O Oi-H CO 0)

a > -a •

CO 0) -H rH .

14 01 44 3
Oi g O O
CO O 01 3
14 O -r-i

CO 01 X3 44

I rH rH -H
I CO cfl 14 C '

•H -H -H -H
J 44 44 13

3 x: c c o x:

O 44 O C

oi <u g
44 44

O O 0) .

44 0) .

O 14

CO 44

o oi x:
01 -H 14 0)

01 44 O

I O 3 H
i x; oi w
1 44 M
I 01 -H 44

CN CO >i44 >,
3 OI 01.

01 O1 o » o
Oi rH 14 tH
ra i

O Ifl U4 0) Cn CO T3 .

oi x: r-

„ CO -H CJl

D<X1 O -H -H 44 a fiJJ 3t444g-H-Hgfc.-H

0) 0) XI
14 l-i

O 0) >*

E O
•h x;

• 44 44
H ftl)
rH O g

3 x: >i
44 -o

1+4 01

44 01
10 14 - •

e 01 c 01 Oi c 01 01

H -H CO C
e sxi o

>1>H 14 0)

01 44 14

C rO > 0)

14 14 ,

•H H 1) C
01 01 01

01 44 0) C C >i

O CO O
x: o

01 44
01 c

44 01 - 01

a co g
•h a) 44 01

I rH rH X -H

i

a XI 01

a o
-44

Cl C 44 01

CN 0) -H rH

> 14 3 44 14

1 0) 44 3 0)

14 01 01 O 01MC^Mtl
•H -H 44 01 H

01 H 44 III

X! 14 10 rH
44 01 -H Oi CO

•H -H rH
14 1(4 14 10 44

C O 14 -H C
14 O -H 14 0)

•H 14 44 g
m -p 01 14 oi a

CO -H O 3 O
14 rH 144 rQ ,H

14 01 a CO)
Ifl T3 -H 13 -H >
0) H 44 0) 01

>-, 01 rH > O Tl
C 3-H 44

14 O g 14 Xi
01 O DTJ O

C 0) -
01 o 01 01 ai

14 O O 01 CO C

14 -H CO 43 -H
01 CTJ X! -H <14 rH
•h 41 4-> 01 a
x: >i >i c co c -h

44 x; x: 01 rH co o
Cd 4J rH x: -H

01 3 -H rH g
0> C 43 ifl 44 O
CO M 0) 3: -H cfl C
ax: > 44 x:

44 H C 44 O

13 U CU U
co oi a 01 o o) <o

g a co co c "o 43

cfl O 14 CO 44

> » 44 CO 14 01 Cfl

t4 Hi a o h tj 11

Ol440)0)44X:t3l4
013gau)E-<c044

(UC04314X1O01I4-I

M 04)43 4) D 44V4C0
O 0) 4) 44 cfl 1

01 o >i

4) 3 o a
XI O

0) 44 rH 44 0)

43 <i4 c a
44 44 41 44

14 3 g
01 O O 44 13
C ttrH 14 C
'4 A Cfl Cfl

01 9 c a
X) 0) -H 0) (3

Q O
01 >i 01 -H
•H rH 44 4) 44
X! rH C XI Cfl

fH CO 0) 44 O015*013 Og -H
* Cfl -H 0) O rH

4ITI41143 -011444a
urHOitiiooio-H a

44 rH 3 >,<

44 X3
01 G
0) Cfl 14

44 14 a* 41 O I

41 3 Cfl > rH
O'r3 O U cfl 144

45 3a 01 44 oi 44
Cfl 44 01 01 43

-

14 0) 44 44 oi 14 o oi rji u
Oi 4) 01 Oi
cfl 3 4) C 14 O
14 O" 14 -H CO -H
co a) 01 i3 oi «4
Q.H4)H C«4 U E «•

c -h 3 <3 ai

.

»4>-H300>4>Ogn g xi 01 g
-H cfl >, 0) to ro r.

cj oi>*4 01 g O C «'

41 U O -H H CO

OitJ 4) 44 "d l<

CO C C 4) 44

4) "O 41 rH -

H 45 +4 CD C
3 01 -H 41

cr 01 -h
0) 0) 44 01 o

Ifl C 0) 44 01 1

Ctfl3O10)t3tflolOl
OOO4443I8-H0)
S-HrHt044l4>43C

rH0)444)lfl4)44O
41 aja oi c 3 rH -h
45 a O Oi-H 4) 44
44 < O "44 C tflOllfl •

Oi O 41 Ifl O 41

M4- O3Xl440)-H>

O C0 4)4) 3HH »

01 O O O -4

I 144 O 44 a) 13

rH 3 10 O 01 CO

14 3 01 > 43 44

fa 4) a) 43 4J 44 01 .

« 6 • Oi 44 0) TJ
.

•

*4 Cfl rH t3 0) 14

O) CO 01 01 01 41 ca „> cl r C O f4, CO 0) 144 CO

O 01 01 3 oi

•H >i>0
44 Ol-H
a 14 >

14 C 43
01 14 44
CO 4)

in O O
rH -H *H

44 44
4) O cfl

3 4) CO >i-i
44 43 44 I

rH 44 0) -H
43 44 U U 4)

id oi cfl

4) -H
4) O O
S H -H

3U4
41

01 C
rji c 0)13010)010)4)

01 H O -H -H 41 14 14 05 43

CO rH 43 44 Ifl 43 14

41 in in 44 41 43
U rH -H 44 -H

ifl o > 41 g 01

-H O -H >,
O Oi to

01 01 0) g

c 44 44 a4J 01

1 fc O -H o w u aUO>iO V04J1-, t-440444J44O

70

O >, tfl tfl O -H o
C -O O 44 -H

rH +4 g rH C -O 01

43 44 "44

44 (3

01 - 1

44 -H 3
01 >

13 0)

- 4) >

TJ 43
41 44 01 43
44 41

0) 44 -0 C O 3

X0144 l40)tOJ3,cOglfl

CffliH >O01tfl OH
is a-H ai o 10 01 41 o

0) rH rH 45 41 -H
44Q OIQ.g45Oi01
O 0) 4145gc044Coj
010114 Oi 44 0) "I 'HO
44 43 4) cfl 14 C C
04413 a< en >i a> a> -h it

- 0145 43 Ifl 14

14 4) 44 44 41

4) -H M M-l

C 0) 41 41 0)

4) XI z a 14



> C 0> O -H *J « XI c
o> oi u re -h <u u -h
rH>0)M4J*10)>iOa)M

o> +1 3 o c id i 4JJ30.
«11»«0UID3C -P 01

•H 3 O -n E 01 M OAM CO at) > 0) (1)

4) 0« • iiO « «i3lli!
<*4 O ftrH XI 0! MX! (0

m o o> oi o -p B
0>*la>-P01>-Hld
*i c a ^=: <x>

.—i ch+j
n-ia)>i(i)4-"aj3+'-Hoo
id E -P -h <o to <nc
a xi e m *> ra m

.. o«-HHom)*JHfl
JH-H »l H 1)H IHIIH
O 0) XI Id O -P 3
rH > Eh 0) • X) -P O Id Om o» mh a) oi E id 3 3

tj n ra 3 +j
a> = a> 3 x: a) c o +J

rH M •ja4J0)4JM(l)J3-H
•H O 0) rH M -H 6*1
*)m om P njw 3*1
c idooaiotroioiTJ
o> o> M e -h >i o> o> oi oOH D M 01 M > O -H
M X) > TJ OlrH H BHh
orai0i-irara3'O-H a)

ttrH 3 M M rH O aH II O h HI 3U-I4J
xiidx:30!>idoo m
+>>+) mh a> 3 aira
ora c oi - c M o>

r» COM C C M 0) >i
• 0-H«B-rlO3S I <

0) XI *1 +1 0) 0) -H *> Br
x: »<oflgra4Ja)3(i)j
*)>iC OiJhffl « HO*)--
H 0)tH

•hoi ra is

ms«u o>

u -P h mh <**

01 i M C
•h 3 *i o a> o>

K
O 3 1H E M -H

p 3 o a ai m
oi >i o 3 3
0> M "1 rH rH O
3 oi m a oi *> oi

CT-P id a > id in

ai ro oi 3 oi x; -h
H 3 >1 01 TJ *1 £

M O • -P O

H -H 01 M -H

01 X! > > O O
C rH 0)

>, Id 3 M
V* 01 O *>

.

id xi M -h 3 in

C -H +1 Id >i-H 0) MH OHO 01

01 id C

I X! rH —
a c
g O 0)

rH * O OI 01 >iTJ >
CO)

fji 0)M
c c

M 01 ODOE 0)-H

3 01 01 3 0) -P
01 C 3 O C
oi -h rji o -p oi

M 0) O O gCM CO)
>i id o *->

rH X! C 4-1 0) Id

*1 +1 O -H4)

+1 4J

o id

c c

>4-l M TJ -H 1*4 4-1 s

01 C O T3 4J o

•H X! 9*1*1
oi +i o a to >,

h oi -P id id

M id >
a M rji oi m

i C 3 -H -H 01

>,+) -H XI M
*i -h a
•H 1*4 01 g g

c +i id

H -H X!
id 3 *i
*1
M TJ 01

01 0) 13
o c id

O g

OX *l

o a o
id oi

. *1 M O.
, c id

01 Q. 01

01 rH 01 M w id >1-H
Id C 3 — 0) .

H C 4-1

*l o c
id o oi

3 id -
+1 c

* 01

3 3 -P oi CT I

0) 0> -H
+i oi o m x; i

3 -H O J

X) X! <*4 0)

Eh Id

01 01

oi id >i
r-4 fu 0)

04J « in oh— oi

*



3 C -

HH-UO C

rH 41 <0 -rl I.

o e z 4J c

o -H 10 o> u

to g w > c•hSoh-h

s en g o +> -

C -P 3 fl

01 -rH H <X3 O C
« UU CM »

*J 3 «hOC
10 en <u

(0 -H -H 3 01 JJ 10 01 -H
cacrHooiioQiCca)-!-'
|H r 41 ,C 01 EOHEft
<u jajj<o(i>3'H<Doe
jj 0) E w oi p o 3
rH.COllH0]i0O13rH4)Ol
<0-P-HO-HOl<rHI0Ja01

U 10

01 4-> r- Ol+J 41 C 01 01

•h io cs c -h a - O -H 3 41

01 .C <N -rl 4J iO££*
104-1 fO* 4J 4J-PE-I'
a aicamcoi = -o
o,£ cnroMXiai-Hn oj

gaio-po e«««= fl
<uioaoiu-i'oa4->'d> • -h

M hiHO c -H • >
>i»iC II li 3H*)3*I • O
o>«iO'04>04>io <o • m
MH C£ 3 > £ C 111 a
D«fl 3ti <ucro.n>cam oiTDcioai-Hdi
a 4J*j > -h n*i *i a
4JCC • -rt >i > D> -) B

oioiium'O-i-itTi-Hioioc'O
.CH01-l4>iaiHrlrl M rH
4J-HQ1M>CC1^I001<U3

<44 H 3 rH M G (0 £VH 4J O
oi a u o ai ai oi i-h .c

C 41 > 4J 4-1 "O (0 (0 01

MJ34JCfii-liwldrl.C
01-PGO-HlOO -H Q. C C
o ai oi .c g o oBCB rO»»H rO*llll-H'H
o-Ham-u-HOQ +J m
'i o 01 C in > s m :>. ci 3J

tH 10 41
i0 £ <

P 10

O Di
U -P P flU-HC

a * -h oi 4J -h
>,4J U 3 4J CO
Cl04l'HOl04l<0
(0 J2. .C J=. J3 41 "O 4)E*14JJOn-HH

c u
41 41

e -u
3 10

o g .0 O P 4-1 T3 <0

(0 -P O -H i-l g
4) "C 3 C <D

C41I0H3-P-PT3OJ34I
h dia co c o io .c .* a> 4>

rH g -H 01 41 rl 01 a) re X XI
(0^.4i oi .o g a c .c-p-p-h
rl O > T3 -H 3 H4J-P ri

IIHlt C£><IIH 10 -POO
> Q..C 10 rHOlfl J3CO-P01
06 41 4) "0 41 • 44 O C 4)

4) *0 Oi N M C 01 >iTJ
4) rHCrl-H014141010101rH
J3TJ3'HI|H-H£-HIIH1«1HII)
4-lCOOllfl fiCM'HUjO

IOJ33-H4J4JO<OT)IO 30
n-i oiu-iiHoi m-p 3 aM ctj
oo c^om'H 34> e o « «
•Hiooeeo>xioi-H

4) g 4-1 O 10 C-H 01 If] 01

-OOiO i4H"O414lrtO4>l04)ifl
(OCTJOl "-IO 4J -HJ3S'H
gO -H03CT3 g4J rH -

CJ4J HOUCflO C Q. 41

41 01 C 03 J4H« C C OlO ft>
a 41H01 14 lOOC-HlO-H

0] H W C 01 O 41 O -H 41 41

a 0) U -HCQ<CC4)4->OglO
"' T 41 B O £ • -H IS Id 01
41 M
01 3

3 3 U

**
4) O >iO
a io t-

.C Eh » s <n

c u
io o
4> 4J

c o
O 4)

i-) < pj tt m

01 -H -H g 01 41 3
I0-H4J ai0J3rHT)O4l
rl»l0rlOP44ll04l-H41

OlrH.Q >OH > »41H
4JO CM 4IV44J41O-HI0

01Cr-4)O4141>41C Q-V4
g4)Oi£010ia4l>4)COO>i
014lrH4lrl41O'O-rlg-Hrl 0>

H 01 4-> u 41 -H U) O « U £ C
41 fi « >il» HI B CO EfiHU
•HOH.Gl041.eOO M41
UO04lHfi4) C41 100 41

O .rl H -P O 01 'rl UH UH • .C
4il43>i flo)fih-H'0 4i

HCQ,6iC£Cl)04l; 4)

Ifl 4) 3 4J 4) rH 0.4) 4IMH
14B01 -HJ34IH-P COO
41341 • 30V4413C4I3
> O 41 "O • rl3><O4lg ,O01
4IOld41'0'440<'P -C 41 G C -H

Ol'O'OriCIHBSdIB'JuO™
41 U 0«4£ 3 14 O >i

01 4J rH UH O) (J 41041-H rH
HlflaiOM 41 V4>>4Jffl
J3J36lH4)OJ3'44J3l0CgC
t44J4l'OJ34J4JO4>x:4ICl0

72





01





Sc



o
"J ^> a

PS

Cy to

8 0) O
> -PMOW

r.s
y y
y 1 5
u) 3 TJ

q c
a-H n

h o

2 6
e y o
•H 10 -H
fc V *i

0. c a
« 0>

C 01 u

n -h
a n

ll g

o
4IH

0>-H 5
C * -HOK
H >* 01

41

VO • y
e

oi x: « o
o> a M -H
« I j y
£ y J q

115
M O b
* oi u
a. a-H

~8
01 OS

f > o>y o

55

y o
> -H5+J O n +> «

C <U 01 * -4J

» oi oi n £ xi£ a to x) oi -tJ o
y oi E oi <h h•HO«U*JO cc
3 n « a j y o o

3 y S c q h .y
oio-pm o x: fi y
0) m m oi oi-h 4i n id

y oi c t3 c y oi >OiyHCH-HO>Mll
3 oi a c

"

u >,

O X) 3 HtUdTlll

, C ft 01

x> O h Bn
a>.-H oi

HW 0) »£ H

a e oi o» -y q
q is >,-h x: s
y oi s xs y c
en y E y o
«4i 01 Oi c
y m y y c o> -y
d oi io -h 0]

a c y y oi h
o io a 9 Di x

» a * oi o q oi

y io y c
c oi a 3 y a >,

io >, ft

a oi

y a-y

oi 9

01 * 3

•y y

iCgll

8 01J
oi 3 y

cS.S

a oi oi

OlrH o

8
8
|e oi

-I-H y

u c a> <& a y q oiuoiy q co 3 « y •

01 «U JCD'tun
utjiox: o > m y
oioi y c o c -h c io

c o >i o oi tr -y oik^s-h q > >,4IH V DI4J 0I0)>1
O Q.M 3 10 C O C 01

c y o > h «i e q y
oi -< x: y a oi 3

o y y oi oi <o y o y
o q tj n xi x; c y ah c q y oi ih
lia 3«xhii>i
a T3 o > ^ a cc

C S W 01 -y oi -y -y

£83 &g

x: *"o h
y cxiDi

-• oi t aiioyoioi0 -h • ly g j< io

c y | o cnuo
-

41 "OH X! rH 01
oi oi y E-< = x;

« y oi o
3-D O M 1

a _ y c a p > oi
y tj 3 io CT > y • xi oiOCX 3 01 oi w x)
0. 10 itthllEH

>, a «| C -i >,oic-HOiyyoi-yn
• h «fc.x O V 3 -h«o y B y
w 6 y >. v o oi io io

H loxiyoioioicoi
< n id -h fj -y 1 oi

31< oi <o xl iy y o y oi

CrH*J-HO0)CO
O 01 T3 C y 0)

• • -y x: J Q -y ax e
i- « y 5 8
in u o oi x: c oi »j yn c«c « »«KOO

0) O XI o c
oi y .y -y y o<B0i»c ou utjc y >,
10 41 U 10 3 rH-y c 10 q
tt,01-y>63T3-yye
y -y oi

*0««
dlllrt

01 C a
ly O 41 -y



01



o o <u w
<n u Si

in <n i-i o 3

• g « £ o

» 4J « «

CM 0) -H iH <l> <0

.-I > .C C .H C 3
are mo o. o h

u s S I-t f-l r4 <u

m m io « a x:
C .p O > 4J OJ -u

•H O -H O .C

•h tj m ja

>



in o js a s



0) 41 01 M 0> X

S 5
<M £ O. It)

J 4J IB XI f-i

a js e o-

•h a) en <u

ih E 4J Xi

c xi m u

o © >i -h <u

fO 4J 4J 01 ID Q.
tO O

C H B g H

£ 3 • h e
JJ > b pH G

44 3 -H B -H 01

H 14-1 « <W s a

xi i« s <«

0) Cn M C

01 01 B H

01 in to en i8 <->

4J <H 3 . ,-.

•H T3 <H *» 01

04 18 O IH IB 01

M S 01

n en >i Oi *- 3
01 0) +> H O
o "o -h ja oi

•H >H IB £ 01

oi oi oi o> x: oi 4->

01 01 E 'H iH 4J <D

U 11 « B ^

JJ 01 IB 01 01 -H
IB fi O 01 X! >

h H O 01 "O IB </>

U 18 IB XI 01 x;

01 T3 rH T3

II £ X O IIa 41 E< u <u

> er 3 X) oi

|4 > 4J 01 4J
b 01 O -H M o
01 44 H ^ 01 IB

ii 4i a « > d.

01 0) -H M-l OOH >-t

i-l O U TJ <M

oi ib x: ib

en x; oi xi

oi, oi ch oi x;

IB 01 o o 01

x: xi oi >-\ x; b o



^

H

U-i--

i

Ul
<_>

H- >
CO QX

c-co

3lu

ec. _j :_> _iQZCl
iu _J LUUI

z ;. w h co
LU —

• ZZ 10
I oSU_ UJ 2
_J cooOiH II

t?. ^ \

UJ X
g ^
U- V

£

3 2

| SE

CO 2
£ £
i- CO

Z3 LU

LU —

k =2
& a:o
a: i-

£ |
f- LU
a: H
LU <JT
CL. _)

_ X •-•

~ x

co —

cj —

CO



[002

- %02 4-

r %0fr +
S,

^.

TK %09 -*-

%

t

? %08 +

(SP) QN033S M3d JL33J 01800 Nl MO"ld 39VU3AV JO JLN30H3d

%00l —

+

+

+

+

4-

4-

+

4-

+

4-

%00l

4-

4-

4-

%09

4-

4-

4-

4-

4-

f

4-

.•>''
s

8* .-*'*

4* 4" jr 4~
r Hld30 v '

4-

M%0ZL -oV + 4- 4- +

4- 4-

+ 4-

%0£ %0I A

\l

h\
I

I

f

• ii 4
f

f

f

f

4-

4-

£ -4-

VIVO A9010H0AH S9ST) ONV 0OH13KI VNV1N0W 3HJ. 9NISn SN3INI93U

_ MOld INV3U1SNI 30 S1S31 01313 N31 IM0U3 A1I0013A ONV Hld30 'H10IM 39VU3AV

I "Old

3 =
lu o

i ^

M <C

3 f

§ 1

3 s ~
s

E z. -> o
a: .-. co

I fc i a& a, a. h-

uj <

B S

t 6

3 fe

3= g

del

w 1 f-

3

< 2
S 1

m o: -

r- f <

8 5

S=4 o H (

83

£ =J

5 JS

1 *
uj e:

1
iE <

Q£ CO CO

i I
LU

£ 5

3

=2 3

5 u. & jf< h £
-• o a >—1 < <c

V



g 1 i
"^

s i 1 m
K p I I b
J5 fe 5 rS i 3 U

I

g

UL

i

I

1 8

£ g

CO O
6 CO

en. y
co u

| g

1 -

LU
< t3 uj

^ I
§ |
s a

2 |< §
5 5

LU CO

s 1

g I

84



B

1



to L>
UJ UJ

I *



CJ H
re -a

10 3

xi c3

0) o

32

$5

r. 3 G
*j o a

.rl<

CO 10 XI

i -§
• to

. M< .rl <u

«.s«
C -H -r( •3> p,

£, xi c
re m cj _
.C .CJ G r-t

CJ O
.- G i

'

3 co -
re h re re
2? o c c

»+H ^ -rl

w e "~
p

• cj tj Xio w c re

•"<?)-.ex
pj u xi

•tV-rl cj 2

J
XI to
re cj «
O OS <D
•H O

>-.-n re 3
<D 1/) X) OHlll'HH
•H cd JD i-l

bGk8

re w)

0) -H X. -H CJ X)
•h [x a) -g jq cj
x. _ .c 3 xJ cj
CJ T3 « rH Xi

.c y -h U <+< xi
in re ix, c o 10

[x. O »-> XI CD
s g •> a «j
o c cj re

Is
P. DO XJ X,

to c i- n re j-j

•h 0) 3 P.X3

«h e > <-> cj 3

"
x> i-i

- re re .
.,h <u 3 P.X-

e > x> cj 3
o o -h o a o

.>>«; p. oo

" c 0) mm
cj a, xi cm
m re i-i

3 cj x. tj +j
P5 <XI o
-Q cj

C H(J«-ri
re • rH C X> >
rH i-> Cl) 0) -H

•a u

*o c c
• core • <4h p,

3: H ix, j^ to -hCr-HN
H) ;*, CJ PH Oi T) fl
_ CJjC rH rH
TJrihBI, -H «

ni S: no 13
"O XI

G in C •"-)

•H 0) TOJ 2: '

C 3 W xi
X, TJ O X> -H -rH

C 3
O xi •

•H 00 IX, O
DO CO X» X»
o c re "s » o
Ctf (U CJ (H o r. ^

4H g CJ rH o cd— rl -P T3 U, -H J
W rH rl -H rl
.* -O W </> X> CJ +J

• g rH O, fi in X> . '

rH C
re cj
U T>
•H C
DO O
o p.

O CJ

2S
to o
•O x,

CJ CJ
_x> a,

'c"xi
to o
13 r.
O CD

X»
C X)

Cj Q, CO)

X x>W
CJ CJ •

mt/jto

re xi

•H (3

IX,

"r?
- o

rl X>
cj re

as

rt oo

CX, -

2&

11
13

O xi

a x, o, d.

U -H CH^i O
O 'Xj X, DO
rl G O CJ
xi re i: X,

cj do o re
C X, rH

T-i -rl -H XI
re c 3 x,

•H -H CJ* O
XI (5 CJ Cm
M C PS
re cj

a, xi 3 c
CJ o o

<-OH-ri
tx, w

en -a x, oHOdU
JG m
xi c in

.0)1-1 ci< S -H
- in

«£ re in re
c do«

- re c
.X, X» -H X,

cj e-o m
in o S >
rH 2 CJ.rl
(U - X) P,

o o
•H JC
in in

in r*
•h x>
u. co

O rH

C r.
O CJ
in >
•pa

13 U re
•rl S

M*XI
C -H •

•h in oe.

,

o re

r.-3
CJ Ih
> o
o u

rH «M



r. S

f-c



D
K

v3

w
^

<£

ss

7

3

l/l

^

*<1



,'A

Hi
C J.V

^. <?

I < 5 I

? *'

(

o

f

>4J

f — t

v/i

c~-.

~ 1

v. y

£ \

'_£_£

1^9

« 3 '—
sj

,—i • « -

' J ^ ~
oo -

Ck^

(
° ••' .- V")

«-,• v
fl v)

-t-
icL

~<7 V2 --0 -

5 f-^ ?! S »

CO co

Cr

0 y
i^

co o

;•-)

.1
-

o.
-0 '0

ir J*

vJ e' S£i -1 ---i ! )

1 ^
PL- 1

-

o

in V)

cof2

-< —

$Oi

K
--4:

^=j V

n



Or



>i><0
rl P -H
rt04J

•h ai cn
JJ JJ -rl

C (0 u
co o p

mh jj mh JJ O O <1)

••gee
JJ 3 -H 3
o g xi e
OJ -H g -H
rH c o c
MH -H O -H
o) e e
P -PH BW
is m p o
H O O G
3 -H 3 01 01

o jj a) o
3 -h a) g i-i <

p x: -h a) i

JJ U Eh JJ CM I

M
ifl*—— —

to C
mh c id

H XI
01 JJ 01

a) o -h
Cn a) Pa
(0 -r-i

JJ O 01

2,



.



p e roH ifl U
0) 01 -H
C P <H
. P -H

P 0)

iH 01

IB 3

a o> <w





IB Cu
0) -p
P
O* 4)

0) •

C 4-> 4->

0) 4) l^*

O IP 4->

p O » ID

111 0) -C

a<*> c -p

O 3
O 00 f) C
oo id

X 4J £ 4>

u-h o e

•h oi oi

a) a) -H
p C 3

'P o p(kHHO

4J 0) 4-1

am ^ ibwa
o s: o -h o 3
4J 4J (0 01



rH E a)



f<0»H
W <

O W

I u h h U h u
M



99



~ > ,-

01 T) —

3 5

* 8!

5 8 a 8

5 5

5 JS

100





a



-H T3 > 01





H 'O T)

XI - >i





U rH C 01 O 3

•H -H (0 '

0) 01 m .

3 3
C H O O M o

H » O 4J
O O 01

•U 0.
c iii n.

«> S1-P
•* i i n g|
S - o. c io o -

_ jUH >,3 fi
'O > ai qj oca)H«l>J)()HO£:
3 5 01 C >w -H 0>
O O TJ X) O +) 0>"3
? ac rH 6 <o (d a>

1-1 3 4J (0 73 C T3
S OOoiOaJiflC

S '« M H E «
Q.

. "I Ul 01 H X
'O XI > 0) r TJ Q> a)
nj (U aj +J 4-> c 4->

OJrHrH fl fl -H >iCO Q>

•P '2 _ * -p s xi
t-l Ifl TJ (J <H -Ho><umoorHH>i
p (0 4-> x: -h <o3nj
S U4J4JC 3W EMai « o crai
<n ai -r-> *j tr -h h vO-WOO-HOlMflOl

ft U U -H a> O 3
c s a >, m > jj
O 4J -H o 10 X u
•H IW J -H H J4J«„fOOH^O, -HU01

rt HO 4-1 5 (0 14
3 rH JIH rfl 5 p
M (0 0* O1

• X3 * O
•K<u.e oiojj-pc
01 TJ 4J II H J DOB
g x: xi u m £ -h -h

+> 4-1 4J (0 4J-P+J01
0(0(0 +jiM(0 (0(0

O, o &>+J o>x:



u



(0



en XI fli)«
id m c
n jj o) ib in

O o c toPC u <u

in e <u -h in

IB n B "i

H U IB O iB

Cu tl > o o
0] 0) O 4J

01 3 -H 0)

a; T3 tj
•H T> 3 - C
4J c 4J en iB

H IB 0) C

CO 0) » HI

u c -0 e ^ e

m w w c c o
> 01 3 Q
•H 01 (1) <H g Dl

•44



01



* fl





c
0)



M p;

rH <H -P

H ^

115



z 3

01

u o

<8 01

C -i-i Irt

•§ I

2 fr

H 4J

iB «

116

J3 H +J
4J « t-H

5 §

4J IB



Sr
v

V

st *>

4JNO-H
c o > s f«3 I O M

o> o* 01 id r~ -p a) -p cm

C C T3

4-> U tJiJ3 idle o
O fl -3 3 01

0) id - Oj ujIjJ

ill "O « im 31 to

i ja to u "o u

, -H B> -H 0> iH O C C 0) C -H
tnaiTJC-Px: -h « id .e o "a
.* J3 -H Id 4-> <« 4J r-1 +>-H ,

fc -P TJ T3 H OO H -P aii

O C 3 01 - tlCOWOi
STJidrtacotoO 0-h5J|

i C U O O 01 XI 0> T3

,J-> •

JJ-H

- -H > -H C

O 0) 4-> to

<Ti 10 4-> 3 4->

» H ?
. -H 0) Oi

3 cn d) s £ a c to

O C JJ . -U O -H T301 > H
^- id 9 "H
to 01 U -U-£ ft3fl« OOHBifl 0£H

1 17



rt

"

if 5
? $ ^ii-L'i,^ <n^H^ i3 u2-2 \ J a lull's ^

]4f43

SI J H

-3 ^<3^^
=*3

.A.

-s^ fcjjjjii 2

i



E 10

O 0)

u o

(DC- O C 0)

3 3 G +j .J- +j O >s^
rH E O C I CO -H -P O
ft e 4j • ><

S? a o o-

I rH E
3 « »

Hi a
-O Eh

irt > 3
a J

h 6 >4

a o
x)

- o
>> U3 -H 3 4> -C

p a T3 o <<-* ^ -p

•H 4i 4> 3 4)

O U P O T3 DO E

->> 3

III

O t* O CO -P

5 S 4. S§ CO

, -P fl J5 £ O 13

E O

CO -H c a -H

to a o

C 10 41

U IS 3
-h a a o

^ o H E
rH H 3 O
a. c u o

r- E 3 -H
*h -H E f>

W

> B"

h 3 o to

.„ _ d o cj c o
S» S 3 -H O J3

a to

t, rH 10

p H O -Onas
in a, 4>

O -H >. J3

CO

1?:

iw CO J3 ^ O rH

-p CO P H E CO

E J-.-P CO J3

o o
a>

K 60

P Cn <

£ ho 1

M 3 <U



y? I- ill
Hri

I *| ii ii i;|M1

0) *H <H

3 5
o o

u £

? a

0) U I

0)



PART V

RESPONSES TO COMMENTS ON THE

DRAFT EIS





INTRODUCTION

Oral comments on the Draft EIS were received at public hearings held in
Gl endive, Miles City, Billings, and Livingston on January 4, 5, 6, and 7,
respectively; written comments were mailed to the DNRC in Helena or presented
at these hearings. This section presents both types of comments and the
responses to those comments.

Only comments which discuss the Draft EIS are presented here. Each such
comment is summarized and followed by a response. Some comments were made by
several parties; to avoid duplication, these are summarized and answered only
once.

Comments which solely express support or opposition to certain reservations
have been noted, but are not summarized or answered. Similarly, some of the
written comments have not been evaluated, since they either represent opinions
or do not address aspects that materially affect analyses presented in the EIS.

The four public hearings were recorded on tape, and notes were taken by two
DNRC employees. Because tape recordings of the hearings are lengthy, reproducing
complete transcripts here is not practical.

In many cases, the response to a comment is merely: "Comment noted."
This may mean that the comment is one which DNRC acknowledges to be valid and
sound. Or it may mean that the comment is an opinion with which DNRC may or
may not agree. In either case, it is felt that no response is necessary, but
the comment is thought to be relevant and of interest to the reader.
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RESPONSE TO ORAL COMMENTS

COMMENT 1 . Inadequate time was allowed to review the Draft EIS.
Response . The normal 30-day period was allowed for review. Providing additional
time would have unduly stressed the ability of the Board to act on water reser-
vations before the end of the moratorium.

COMMENT 2 . A depletion rate of two acre-feet per acre (af/a) for future irrigation
is too low.

Response . Irrigation depletion rates vary, depending on the crops grown, climatic
conditions, and irrigation system efficiency. However, assuming that a large
percentage of the new irrigation will be by sprinkler systems, two af/a is an
appropriate basinwide average.

The tables on pp. 107, 108, and 109 indicate a depletion of 2.8 af/a for
existing irrigated lands. Many existing irrigation projects in the Yellowstone
Basin divert large quantities of water (four to six af/a), thereby increasing
consumption (through evaporation, deep percolation, and phreatophyte use) and
total depletion.

COMMENT 3 . The criteria used to assess the economic feasibility of new irrigation,
as well as to derive the Irrigation Emphasis Alternative, are too restrictive;
the irrigation potential as set forth in the conservation districts' applications
is more realistic. Specifically mentioned were the 160-acre plot size supposedly
used in determining irrigation feasibility and the viability of the Haidle farms
in Prairie County.
Response . The levels of irrigation development in the Draft EIS merely present a

range of future possibilities. Assumptions used in deriving the low, intermediate,
and high levels were based on two years of study and professional judgment.

A 160-acre plot size was not used in the feasibility determination of new
irrigation; rather, a 320-acre farm was assumed. Some future projects may, of
course, be larger, and others smaller.

According to DNRC calculations, the Haidle farms located on the Fallon Bench
are just beyond the limit of financial feasibility. Analysis based on the lower
interest rate used in the conservation districts' applications (six and eight
percent, compared to the 10 percent used in the Irrigation Emphasis Alternative)
would result in the Fallon Bench area being considered feasible to irrigate.
Different economic assumptions create different results.

Also see comment 12.
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COMMENT 4 . The Fish and Game Commission's water reservation request is too large.

Response . This comment, received a number of times during the hearings, is an

opinion. See also p. 6 of the Department of Fish and Game (FG) response.

.

COMMENT 5 . The Draft EIS is too long, too technical, and too detailed for the
lay person to understand.
Response . Efforts were made, in preparing the Draft EIS, to discuss all necessary
topics adequately and to write in terms most lay persons would understand—without
oversimplifying the issues involved.

COMMENT 6 . The instream flow values cited by the Fish and Game Commission and

the Department of Health and Environmental Sciences are important and should be

maintained.
Response . This comment, also received a number of times during the hearings, is

an opinion.

y

COMMENT 7 . DNRC applied for water reservations in the Yellowstone Basin and also

prepared the Draft EIS, creating an apparent conflict of interest.

Response . Often a governmental agency, whether state or federal, must prepare
an impact statement for an action (e.g., a timber sale) that the agency also

proposed. In this case, the law requires DNRC to prepare the EIS and allows
DNRC to apply for water reservations.

o

COMMENT 8 . If any reservations are approved for instream flow, usable water will

be lost, flowing to downstream states.

Response . Water need not be diverted to be used. Instream flow for fish and

wildlife represents a beneficial use under Montana water law. See pp. 313 and

314 of the Draft EIS for further explanation.

COMMENT 9 . August is an important month for irrigation, and, if water is not

available during that time, crops may be lost. Since the Fish and Game Commission'

request would make water unavailable during this month, in some years the impact

would be very severe, particularly to cash-crop operators.

Response . See p. 6 of FG's response.

COMMENT 10 . Reservations of water for irrigation are needed because agriculture

does not have the capital resources to expand as rapidly as industry.

Response . Comment noted.

COMMENT 1

1

. Certain uses of water are more important than others. Montana needs

a system which establishes preferences among the various uses so that water will

be available for the most important uses in dry years.

Response . This comment, received numerous times during the hearings, is an opinion
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COMMENT 12 . The irrigation scenarios presented in the Draft EIS vary considerably

from the conservation districts' water reservation applications. This may

invalidate the Draft EIS.

Response . The assumptions used by DNRC in determining the economic feasibility
of future irrigation are compared to those used by the conservation districts

below.

1. DNRC limited potential water sources to the Yellowstone River mainstem
and the four major interstate tributaries. The conservation districts'

applications included lands along several other tributaries, notably the Shields

River and Sweet Grass Creek.

2. The DNRC evaluation considered only individual development, while the

conservation districts' applications considered the economies of scale for group

project development.

3. The DNRC analysis used a 10 percent interest rate compared with the

rates of six and eight percent used in the conservation districts' analyses.

4. The DNRC evaluation used Bureau of Reclamation pumping cost data, which

may be conservative.

5. The DNRC evaluation was limited to the DNRC land classification; the

conservation districts' applications may be based on other criteria.

The acreages involved do vary considerably in some counties. However, the

impacts of the conservation districts' applications and those of the DNRC's

scenarios are both evaluated, creating, in the Draft EIS, a complete analysis.

Also see comment 136.

COMMENT 13 . To allow further study, the Yellowstone Moratorium should be extended

either until the State Water Plan is completed, or until the water rights

adjudications in the Yellowstone Basin are completed.

Response . Comments noted. These comments were received numerous times during

the public hearings.

COMMENT 14 . The Draft EIS should have evaluated effects of depletions on down-

stream states.

Response . The study area for the Draft EIS was the Yellowstone Basin in Montana;

consequently, effects in downstream states are beyond the scope of the EIS.

COMMENT 15 . Water from Fort Peck Reservoir should have been examined as an

alternative source to supply industrial needs in the Yellowstone Basin.

Transporting coal to Fort Peck Reservoir is another alternative.

Response . These alternatives, while perhaps valid, are beyond the scope of the

EIS.
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COMMENT 16 . Decisions on water reservations must be based, in part, on con-
siderations of future generations.
Response . Comment noted.

COMMENT 17 . Historical flow records may not be extensive enough to reliably
establish flow patterns. Therefore, plans based on these records could be
erroneous.
Response . Flow records of considerable length are available for some streams
in the Yellowstone Basin. More years of record on some streams would certainly
be desirable. However, the existing information, even if imperfect, must
suffice if decisions must be made before more complete data become available.

COMMENT 18 . Irrigation and instream flow reservations are compatible.
Response . Comment noted.

COMMENT 19 . Better water management could make more water available for new
irrigation use.

Response . See p. 305 of the Draft EIS.

COMMENT 20 . Water available for irrigation only seven years out of ten is
inadequate for an economical irrigation operation, especially when the high cost
of new systems is considered. Therefore, the Fish and Game Commission's request
would preclude new irrigation.
Response . Some irrigation water would be available in all years, although in

three years out of ten (on the average) only a partial water supply would exist.
Presently, irrigators remain in business, even though they receive less than a

full water supply in some years. Irrigators of cash crops, however, probably
would need nearly a full water supply to stay in business. See also p. 6 of
FG's response.

COMMENT 21 . Storage has not been included as part of the Fish and Game Commission's
request for instream flows; yet, if the requested flows are to be maintained in

all years, storage would be required.
Response . The intent of the Fish and Game Commission's request is not to augment
1 ow f 1 ows , but rather to prevent more frequent occurrence of those low flows
due to increased depletions. See also p. 7 of FG's response.

COMMENT 22 . Water is not available in the Clarks Fork Yellowstone River to support
new irrigat ion.
Response . Water is available, in most years, for new irrigation along the Clarks

Yellowstone. Storage would make even more water available for irrigation use.

Respc

Fork

COMMENT 23 . Keeping the Yellowstone River in a free-flowing state benefits the
quality of life and has economic value through recreation.
Response . Comment noted. This opinion was received numerous times during the
hearings.
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COMMENT 24 . Indian closure of the Bighorn River would put additional recreation

pressure on the upper Yellowstone.

Response . Comment noted.

COMMENT 25 . Industry should be required to store water offstream and to clean

and cool water before returning it to the stream.

Response . Comment noted.

COMMENT 26 . A statewide standard should be established for maintenance of

minimum streamflows.
Response . Comment noted.

COMMENT 27 . Water storage in upper Yellowstone tributaries was examined in the

1 960 ' s . This alternative should be re-examined, because that storage could

benefit irrigators and aquatic life.

Response. If properly sited and maintained, these small upper basin reservoirs

could be beneficial to irrigators and aquatic life. See also p. 7 of FG's response.

COMMENT 28. Contrary to the statement on p. 135, conservation district programs

are not all voluntary. Examples would include land use and streambank protection

regulations.

Response . Comment noted.

COMMENT 29 . Contrary to a statement on p. 197, existing irrigators would not

benefit from instream flow reservations because they would have to periodically

defend their water rights against instream claims to water.

Response . Existing water users may have to defend their water rights periodically

even if instream flows are not approved. In the absence of a flow reservation,

the unappropriated waters may be claimed through the permit process.

COMMENT 30 . A statement in the first paragraph on p. 320 should be changed;

water reservations could have a major (rather than minor) effect on the growth

of municipalities.
Response . Municipalities will probably receive adequate water supplies regardless

of water reservations.

COMMENT 31 . It will be difficult to modify an instream flow reservation at a

later date, even though the Board has that authority.

Response . Comment noted.

COMMENT 32 . Because it is difficult to foresee water needs, some unappropriated

water should be left for future unspecified uses.

Response . Comment noted.
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COMMENT 33 . The Yellowstone region has had a declining human population, due

to lack of jobs. Instream reservations would prevent a reversal of this trend.
Response . Table 1-21, on p. 101 of the Draft EIS indicates that the long-term
trend of declining populations in the Yellowstone Basin has been reversed since
1970, and that the population is now increasing. It is evident, however, that
many of the employment gains which would result from increased irrigation could
be curbed by the proposed instream reservations. Unless the increased employment
benefits from recreation can equal the potential employment gains foregone in

agriculture, instream reservations could dampen the expansion of new employment
opportunities.

COMMENT 34 . The Draft EIS should consider federal and Indian claims to water.
Response . The Draft EIS did mention these undetermined rights and stated the
impossibility of quantifying them at this time. However, any reservations
approved by the Board will be junior in priority to those rights.

See also comments 68, 70, and 131.

COMMENT 35 . One solution to water supply problems is dams; the costs of offstream
storage may not be as prohibitive for irrigation as implied in the Draft EIS.

Response . Comment noted.

COMMENT 36 . Because fish have survived historic low flows, the Fish and Game

Commission should not request so much water.

Response . Historical low flows have had an adverse impact on the aquatic

environment. Near average or greater flows in subsequent years, however, have

enabled these systems to recover. The Fish and Game Commission's request is

intended to prevent more frequent occurrence of those low flow events which,

if not followed by near average or greater flows, would degrade the aquatic

ecosystem. See also p. 6 of the FG response.

COMMENT 37 . The Draft EIS inadequately treated social and cultural impacts of

water reservations.
Response . As described on p. 123 of the Draft EIS, emphasis was placed on the

primary impacts to the river system itself and the secondary impacts resulting

from the use of the water. See comment 142 for a general discussion of socio-

cultural impacts.

COMMENT 38 . The Draft EIS states that the impacts of energy development are

enormous, but fails to specify whether those impacts are positive or negative.

Response . The numerous impacts of energy development in eastern Montana have

been described in many reports and impact statements. Nevertheless, debate

continues as to whether large-scale energy development would create a net

positive benefit or a net negative cost to social and environmental conditions

in Montana.
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COMMENT 39 . The Draft EIS did not adequately examine the effects of irrigation
return-flow on river salinity.
Response . On the contrary, a detailed analysis, using the State Water Planning
Model, was performed for each application and alternative.

COMMENT 40 . Irrigation from Flathead Creek will not adversely affect the
fishery there.
Response . This would be true only if sufficient instream flows are provided.
See also p. 6-7 of the FG response.

COMMENT 41 . Early-season irrigation benefits fish by providing return flows
during low-flow periods later in the year.

Response . It is true that return flows from early-season irrigation augment
flows during the late summer and fall. Often, however, these late season
flows are diverted and depleted, dewatering the stream to a level below that
needed for a healthy aquatic ecosystem. See also p. 7 of the FG response.

COMMENT 42 . Several comments were made to the effect that the economic analysis
is inadequate and biased because the monetary value of the benefits was neither
estimated nor defined. Further comments asked whether the $7,700,000 (p. 13)

is an estimate of annual costs or cumulative costs, and noted that on p. 193 of

the Draft EIS these losses were cited as $7,312,500.
Response . The correct figure is $7,700,000, which is the estimated upper limit
of the annual costs (from irrigation opportunities foregone) of the Fish and
Game Commission reservation in the year 2000.

The omission of an estimate of the benefits of this reservation is not due

to bias or oversight, but to the fact that (unlike the costs) the benefits defy

a quantitative evaluation.

The recreation benefit from instream reservations equals the value to

recreational users of preventing the reduction in the quality of recreational
experiences which would result if flow and water quality levels were decreased.

In simple terms, it is the value people place on preventing a decline in the

quality of their recreational activities, which is measured by what they are

willing to give up in order to prevent that decline. The amount they are
willing to give up is called their "willingness-to-pay." The value of

recreational benefits can be estimated by observing what people do in fact give

up in order to get this value. However, to calculate the recreation and

amenity benefits of an instream flow reservation requires three steps:

1. The difference between the flow levels and water quality levels that
would occur with the reservation and those that would occur without the reservation
must be identified and described. The effects of the reservation on fish

populations, stream depth, flow rates, and water quality must be known.

2. Next, the impacts of these flows and quality levels on recreational
activities must be determined. Knowledge of the effects of flows and water
quality levels on fishing success, scenic qualities, and boating is essential.
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3. Finally, the value recreational users place on these changes must be
stimated. For example, how important to fishermen is the prevention of a

decline in fishing success?

The value of recreational experiences is the amount recreational users

are willing to pay for the experiences. The willingness-to-pay for each
recreational activity must be estimated for the quality of experiences that
would occur with the instream reservation, and then for the quality of experiences
that would occur without the reservation. The differences between these two
values, when summed for all recreationists and all recreational activities,
vould be an estimate of the recreational value of the instream reservation.

The benefits of an instream reservation to consumptive users such as

irrigators, towns, and industries are the lowest of 1) the damages which could
result from dewatering and degradation but which are prevented by the
eservation, or 2) the costs incurred in preventing that damage. For example,
benefits to irrigators of water quality maintenance would be the lowest of

1) the decline in yields that are prevented by the reservation if leaching
could not have avoided the drop in yields, or 2) the leaching costs not
expended because water quality levels are maintained.

Future leaching costs incurred by irrigators and water treatment costs
incurred by towns and industries (that would be unnecessary if the reservation
were granted) could also be calculated and counted as benefits. Other benefits
to consumptive users include the additional pumping costs that are avoided
because instream reservations maintain flow levels.

Although the data needed to estimate all benefits of instream flow

reservations are neither available nor obtainable, the $7,700,000 estimate of

the upper limit of the annual cost of the reservations in the year 2000 is still

useful. When making a decision on the Fish and Game Commission's reservation

request, the Board will decide whether the potential unquantified benefits are

greater than the potential costs.

COMMENT 43 . Several comments indicated that the income multiplier (2.1), used

to estimate the regional secondary benefits, is too low.

Response . This income multiplier means that one additional dollar of income to

farmers will create $2.10 of additional income to other businesses within the

region. This ratio of primary income benefits to secondary income benefits was

estimated in "An Input-Output Model of the Montana Economy" (Haroldsen 1975,

cited on p. 409 of the Draft EIS). At present, no better estimate of the ratio
is known though higher factors are often claimed.

COMMENT 44 . The Fish and Game Commission's reservation request, if approved,

will restrict agricultural and industrial development, thereby limiting expansion

of the tax base; the ultimate effect will be to increase the tax rate.

Response . Instream reservations would have wide-ranging effects on population,

employment, and the relative development of agricultural, recreation, and other

industries. Evaluation of the net impact of all of these factors on taxes is

beyond the scope of the Draft EIS.
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RESPONSE TO WRITTEN COMMENTS

Yellowstone-Tongue A. P.O .

COMMENT 45. Page 15. Water quality may be a limiting factor under the No

Action Alternative.
Response . See pages 16, 248, and 278-282 of the Draft EIS; Table IV-15 shows

that even a low level of irrigation development would increase the salinity of

the Powder Subbasin outflows to unacceptable levels.

COMMENT 46. Page 21. The probability of increased salinity decreasing the

per acre yields of crops should be included under "long-term productivity."
Response . DNRC agrees, and this section in the Final EIS Summary now includes
a mention of this impact. Indeed, long-term productivity may decrease if salt

accumulates in the root zone of the soil. Careful water management (leaching)
may preclude or mitigate this problem, however.

COMMENT 47 . Page 55. The 'Salinity Hazard for Irriqation Waters' data differ
from that given in USDA Handbook No. 60.
Response . The comment notes apparent discrepancies between Draft EIS and
Aqricultural Handbook No. 60 (Richards, L. A., ed., 1954. Diagnosis and improve-
ment of saline and alkaline soils. USDA. Washington, D.C.).

It must be recognized, as noted in the Draft EIS (p. 55) that each soil-
plant-water system varies with respect to its response to salinity. Therefore,
any irrigation salinity guide must be somewhat flexible and must recognize that
absolute, rigid limits cannot be set.

Table 1-7 (p. 55 of the Draft EIS) is adapted from: Klarich, D. S. 1976
(September). Baseline water quality inventory of significant surface waters in
the Yellowstone River Basin of Montana. Water Quality Bureau, Department of
Health and Environmental Sciences. Billings. Unpublished photocopy.

Klarich consulted Handbook 60, but also used more recent information,
for example:

McKee, J. E. and Wolf, H. W. , eds. 1974. Water quality criteria. 2nd
ed. Publication 3-A. California State Water Resources Control Board.
Sacramento.

Allison, L. E. 1964. Salinity in relation to irrigation. Advances in
Agronomy 16:139-180.

Hem, J. D. 1970. Study and interpretation of the chemical characteristics
of natural water. 2nd ed. USGS Water Supply Paper 1473.
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COMMENT 48. Page 117. Is there a possibility that the Indian water rights
will have a quality as well as quantity stipulation?
Response . It is conceivable that Indian water rights may include water quality
standards.

COMMENT 49. Page 118. Based on average annual flow at the state line?
Response . Assumptions used by Wyoming in deriving these values are unknown.
The Yellowstone Compact percentages apply to streamflows at the mouths of the
four tributaries.

COMMENT 50. Page 154. The statement, "Irrigation return flows will be saline
but will be adequately diluted. . .' is questionable. It will be difficult to

dilute saline water with water already in the USDA's medium or high salinity
category.
Response . Missing from the comment is ". . . by the flow of the larger streams."
Where this is not true, the specifics are discussed elsewhere in the Draft EIS.

COMMENT 51. Page 173. The Billings request seems excessive. The rational
behind the requests should be investigated.
Response . The applicant was asked for additional data; however, none was
provided. See pages 3-8, City of Billings response.

COMMENT 52. Page 177. Why did the DNRC apply for so much water in the Tongue
and Powder Rivers? Does the firm yield for Moorhead include evaporation,
existing uses, and instream flows?
Response . The application is for the total storage capacity of each reservoir.
The firm yield of 124,000 af/y (75,000 af/y of which is assumed to be available
for Montana) for Moorhead is water in excess of existing rights and evaporation

losses. Minimum flows for water-quality purposes are not assumed.

COMMENT 53. Page 233. Showing lands to be feasible to irrigate does not mean

that water is available to irrigate them.

Response . Feasibility, as used in this table, means the financial feasibility

determined through farm budget analysis and does not imply that water is

available to irrigate these acres.

COMMENT 54. Page 281. In the Powder River, can it be documented that the water-

shed, not the bed and banks of the stream, is the primary source of transported

sediment?
Response . The bed and banks of the Powder River channel predominantly consist

of sand-sized particles. A majority of the transported sediment is suspended

particles, silt-sized and smaller.

COMMENT 55. By virtue of the Yellowstone River's B-D3water quality classifi-
cation, the DHES application on the mainstem must be approved to prevent deple-
tion below the requested flows.
Response . This statement by YTAP0 and DHES constitutes a legal opinion which at

this time has not been held by any court of competent jurisdiction.
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Dave Stiller, NPRB EIS Team

COMMENT 56. The EIS places too much emphasis upon potential ground-water

reserves in the Madison Group.

Response . DNRC did not intend to convey an optimistic viewpoint in reference

to the ground-water potential of the Madison Group. This viewpoint parallels

that of' DNRC, as indicated on page 59, paragraph 2 of the Draft EIS.

Montana Department of Health and Environmental Sciences

COMMENT 57. The DHES application would allow for storage of spring flows in

offstream reservoirs. Irrigators may be able to afford this storage cost.

Response . Water costs from offstream reservoirs will generally be more than

$50/af. In addition to this cost the farmer would have to pay water conveyance
and distribution costs.

COMMENT 58. The expansion of irrigation depends on factors other than the

availability of land and water.
Response . DHES objects that markets for the additional agricultural production

were not considered and that the increase in supply could lower prices. A

decline in prices resulting from increased production would reduce the estimate

of losses. This objection is valid. A more complete analysis would consider

the effects on prices of the increase in supply. A decline in prices resulting

from increased production would reduce the estimated increase in profits from

the new irrigation and reduce the estimate of losses imposed on irrigation by

instream reservations. It is unlikely that the gradual expansion of irrigation

described in the EIS would seriously depress prices.

COMMENT 59. DHES feels that the expansion of irrigation that would be precluded

by the DHES application is not as beneficial as estimated because an expansion

of irrigation in the Yellowstone Basin may be accompanied by a contraction
elsewhere and the costs of this contraction were not considered.

Response . There are two reasons why expansion in the Yellowstone Basin is not

likely to reduce irrigation elsewhere:

1. Granting reservations for irrigation does not grant a subsidy or

competitive advantage to the recipients. They are only assured that in the

future water will be available. They receive no competitive advantage that

will aid them in outproducing or underselling their competitors.

2. The demand for agricultural products is increasing both nationally

and internationally. This increase in demand probably means that irrigation

both in the Yellowstone and elsewhere can profitably expand at the same time.

It is true, however, that expansion of irrigation in the Yellowstone
Basin may mean that expansion elsewhere would be less than it would be otherwise,

Expansion elsewhere, displaced by expansion in the Yellowstone Basin, would

presumably be a higher cost operation. Perhaps a better measure of the costs

of instream reservations, then, is the difference between the expense of this

higher cost agriculture and the expense of proposed irrigation in this basin.

Evaluation of irrigation outside the basin and the impacts of water reservations

outside the basin are beyond the scope of this EIS.
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COMMENT 60. What is the source of Table 1-8, p. 56 of the Draft EIS?
Response . Like Table 1-7, Table 1-8 was adapted from Klarich (1976), cited
in the response to comment 47. Klarich cited the following publications:

Hart, W.B., Doudoroff, P., and Greenbank, J. 1945. The evaluation of the
toxicity of industrial wastes, chemicals and other substances to fresh-
water fishes. Waste Control Laboratory. The Atlantic Refining Company
of Philadelphia. Philadelphia.

Ellis, M. M. 1944. Water purity standards for fresh-water fishes. Special
Scientific Report No. 2. U.S. Department of the Interior. Washington,
D.C.

COMMENT 61. Even without the instream reservations of the Fish and Game
Commission and the Department of Health and Environmental Sciences, there may
be conflicts between existing and future irrigators because of water-quality
degradation and lowered water levels.
Response . In certain areas, during low flow months and years, future irrigation
development could adversely affect existing irrigators. These existing
irrigators, however, are presumably protected by the 1973 Montana Water Use
Act which directs DNRC to deny water use permits where existing rights would be

adversely affected, as well as by water quality statutes which (subject to

judicial interpretation) would prevent water-quality degradation.

Orval S. Ellison, Montana Representative, House District No. 73

COMMENT 62. "Inasmuch as the Department of Fish and Game has requested one of

the larger reservations, I am concerned about the propriety of so much

reliance being placed on this agency's data."
Response . The DNRC often relies on data supplied by applicants, both
governmental agencies and private parties, if the DNRC feels the information
is fair and the best available. The Fish and Game data used in preparing this

EIS met this criterion.

Montana Water Development Association— M. E. Eddleman (two letters)
C. R. Beitman (one letter)

COMMENT 63. "In accordance with the 30-day objection period under the Water
Use Act, the Montana Water Development Association objects to the Moratorium
and Regulations regarding applications for reservations of water in the Yellow-
stone Basin as they are discriminatory and therefore appear to be unconstitutional

Response . The statement that the Moratorium and Regulations regarding the

applications for reservation of water in the Yellowstone Basin are discriminatory

and therefore appear to be unconstitutional is a speculative legal opinion. The

DNRC must implement the statutes as enacted by the legislature until a court

of competent jurisdiction rules otherwise.

COMMENT 64. "The Yellowstone River Compact must be considered in the

reservation and apportionment procedure."
Response . Wyoming's share of the interstate tributary streams was considered

in the hydrologic simulation of water reservation applications and alternatives.

Exact quantification of these rights cannot be accomplished at this time,
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although it is clear that Montana should not reserve water belonging to

Wyoming, and water reservations will be conditioned on protecting those rights.

COMMENT 65. ". . . The Fish and Game application. . .(will deprive) beneficial
uses within the state of Montana."
Response . Instream flows requested by the Fish and Game application would con-
stitute a beneficial use, as provided in the 1973 Montana Water Use Act.

COMMENT 66. "The procedures do not give an individual irrigator or farmer or
rancher an opportunity to file a request for future development nor does it

allow industry or the federal agencies to also make application for water
through a reservation."
Response . Individuals and industrial users are not prevented from applying for
a beneficial water use permit falling within the storage and flow limitations
set by the Moratorium. Federal agencies are empowered to make application for
water through a reservation once the moratorium expires. See also Comment 67.

United States Department of the Interior, Bureau of Land Management

COMMENT 67. "In that the Montana Water Use Act denies the federal government
and private sector the opportunity to declare future water needs, the impacts
of reservation granting cannot be adequately assessed. In fact, your document
acknowledges a shortage of information on amount and location of industry needs

(page 195). The same is true of needs for federal land and mineral management
programs."

Response . The Montana Water Use Act does not deny the federal government the

opportunity to declare future water needs. Section 89-890(1), R.C.M. 1947,
provides "the United States or any agency thereof, may apply to the Board to
reserve waters for existing or future beneficial uses, or to maintain minimum
flow, level, or quality of water throughout the year or at such periods or for
such length of time as the Board designates." Furthermore, the federal govern-
ment has water rights of its own and can apply for water rights under Montana
water law. However, Section 89-8-107, R. CM. 1947, provides that the United
States or any agency thereof may not apply for a reservation of water in the
Yellowstone Basin until the end of the Yellowstone Moratorium or until a final
determination of existing rights in the Yellowstone Basin is made pursuant to
the Montana Water Use Act (whichever comes first).

COMMENT 68. "The impacts related to large-scale granting of water reservations

to state subdivisions cannot be adequately evaluated until the federal and

Indian reserved rights are quantified. These reserved rights predate and

therefore hold precedent over any water reservations granted under the Montana

Water Use Act."

Response . The Draft EIS indicates that pursuant to Section 89-890(5), R.C.M.

1947, any reservations granted by the Board should not adversely affect rights

in existence at the time of Board action. If a court of competent jurisdiction

determines that federal and/or Indian reserved rights were in existence at the

time of the granting of any reservations by the Board, such Board approved res-

ervations may be held to be subject to any such senior federal and/or Indian

reserved rights. At this time, however, any allegations of the status or quan-

tity of such federal and/or Indian reserved rights constitute speculative legal
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COMMENT 69. "Preparation of this EIS draft and its review is taking place
before the reservation objections are reviewed. . . All objections (should)
be resolved before the preparation of this EIS draft, as the objections
themselves represent conflicts that must be covered in the EIS."
Response . Both MEPA and the Water Use Act mandate an evaluative role for
DNRC in considering water reservations. The Department recommendations to the
Board must consider both the findings of the EIS and the objections under the
Water Use Act. Because of this, the fact that the EIS may not anticipate all

objections under the Water Use Act or that the EIS review precedes the Water
Use Act hearings is unconsequential

.

COMMENT 70. "The state seems to be circumventing its own established legal

process. The 1973 Water Use Act provides for court adjudication of water rights
in the state; the state has assigned Yellowstone Basin as first priority. As
of this date, adjudication of the first drainage in the basin (Powder River)
has not been completed. Further, it is our understanding that the Water Rights
Bureau is encountering some difficulty in identifying and quantifying established
water uses that predate the 1973 Act. This shortcoming is acknowledged on

page 5. In view of this paucity of knowledge regarding existing rights, it is

unrealistic to expect an adequate assessment of impacts resulting from granting
of the reservations. Quantification of existing rights established by

historical use and of federal and Indian reserved rights should precede prepara-
tion of this EIS."
Response . DNRC is not circumventing any expressed statutory provision or

agency rule by preparing the EIS pursuant to statute and in accordance with

duly promulgated agency rules, even though adjudication of existing federal
and/or Indian reserved rights in the area has not been finally determined by

any court of competent jurisdiction. No such statutes or rules expressly
require prior adjudication. At this time the allegations as to agency circum-

venting of established legal processes or as to the quantity or status of

existing historical, federal and/or Indian reserved rights constitute speculative

legal opinions.

COMMENT 71. "A primary impact of the Fish and Game reservation is stated (in

the Draft EIS) as '
. . . maintain water quality. . . by limiting agricultural

and industrial development which could pollute streams' (page 192). We (BLM)

submit that this is a negative approach to problems related to industrial

development."
Response . It is the function of an EIS to identify impacts, and this EIS fairly

describes what DNRC considers to be a primary impact of the Fish and Game

Department reservation. DNRC believes that the public and decision makers

should be informed of both negative and positive impacts of proposed actions.

COMMENT 72. "Due to the fact that the reservation applications have not been

acted upon by the State, . . . this document does not address a single proposed

action. .
."

Response . Each of the 30 applications for water reservation requires action

by the Board. The purpose of the Draft EIS is to identify, among other things,

the impacts of granting, denying, or approving in modified form these applica-

tions. By its very nature, an EIS is an advisory document that is produced

before action is taken, and, while an EIS may recommend a prescribed course, it

is not required to do so. In any case, impacts associated with the specific
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action of granting each application are addressed in the EIS as it is a pro-
grammatic review of cumulative effects of the applications taken as a whole.
Alternatives addressed provide valuable reference points for an almost
unlimited number of proposed action options available to the Board.

COMMENT 73. "It appears the state is attempting to expedite this statement in
order to meet the Yellowstone Moratorium deadline. .

."

Response . The Yellowstone Moratorium was intended to allow for time to act
on reservation requests for future beneficial uses. DNRC does not deny trying
to meet the moratorium deadline. Both the Draft and Final environmental impact
statements have been subjected to the short time frames between receipt of
the reservation applications on November 1, 1976, and the expiration of the
moratorium on March 10, 1977. However, legal deadlines for distribution,
review, and comment on the impact statements have been and will be met.

Rosebud and Treasure Conservation Districts

COMMENT 74. Irrigation does not substantially increase salt (TDS) concentrations
in return flows and receiving streams.
Response . It has been well established, after many years of research and field
observations, that irrigation waters leach salts and nutrients from the soil
and deliver them to receiving waters, either in ground water or streams. See,
for example:

Branson, R. L., Prah, P. F., Rhoades, J. D., and Oster, J. D. 1975. Water
quality in irrigated watersheds. Journal of Environmental Quality
4(l):33-40.

Water Resources Scientific Information Center. 1975. Irrigation return
flow. Office of Water Research and Technology, U.S. Dept. of the
Interior. Washington, D. C.

In the Powder Subbasin, streamflows are naturally saline. Water development for
irrigation or any other use which might increase salinity must be considered
carefully. See also comment 154.

Utah International, Inc.

COMMENT 75. The distribution of the Draft EIS violates MAC, Section 16-2.2(2)-
P2040 (Rule V), subsection (4) (a).

Response . The DNRC has adopted and does comply with rules implementing the
Montana Environmental Policy Act. Rule V, regarding preparation, content, and
distribution of impact statements is found in MAC, Section 36-2.2(6)-P240
(Rule V), not in the cited rules governing the Department of Health and
Environmental Sciences. In any case, copies of the Draft EIS were sent to
Utah International, Inc., and to Poore, McKenzie, Roth, Robischon, and
Robinson, P. C, via first class mail on December 13, 1976, the date of trans-
mittal to the Governor and EQC. The 30-day comment period began December 14,
1976, and ended January 12, 1977 (dates inclusive). In that a copy of the
EIS was mailed and Utah International, Inc., was aware of the EIS, as evidenced
by its representation at the Billings public hearing (Jim Edgerley) as well as
receipt of its comments on the EIS within the 30-day period, DNRC feels all

requirements of the law have been met.
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COMMENT 76. The EIS fails to state whether the Governor of the State of
Montana designated DNRC as the lead agency as provided in Section 69-6518(6),
R.C.M. 1947.

Response . DNRC and its Board have the sole responsibility for accepting and
acting on applications for reservations of water. Water reservation
applications evaluated in the EIS are not perceived by the Department nor by
the applicants to constitute a single combined facility because place and type
of beneficial use vary in each application. Because DNRC is the only state
agency involved, no lead agency designation is required under provisions of
the cited statute.

COMMENT 77. The Draft EIS fails to comply with MAC, Section 16-2.2(2)-P2040
(Rule V).

Response . Again, DNRC has not adopted the cited rules which are applicable to
the Department of Health and Environmental Sciences. DNRC has adopted MAC,
Section 36-2.2(6)-P240 (Rule V) regarding preparation, content, and distribution
of environmental impact statements ,and all requirements of these rules have
been met.

COMMENT 78. The Draft EIS violates Section 69-6504(3) and (4), R.C.M. 1947,
because it "is more programmatic in nature than a detailed analysis limited
to a specific project" and therefore DNRC has failed to comply with the
requirements of a draft EIS. . . and has failed to draft an EIS which fulfills
the function of a draft EIS.

Response . DNRC's overall department rules implementing the Montana
Environmental Policy Act provide in MAC, Section 36-2.2(6)-P270 (Rule VIII)
for programmatic environmental impact statements. It is there stated: "If

the Board or Department is contemplating a series of actions, programs, or
policies which, in part or in total, will constitute a major action significantly
affecting the quality of human environment, the Department may prepare a

programmatic environmental impact statement discussing the impacts of the total

series of actions." Water reservation applications, requiring approval by
the Board, are deemed by the Department to constitute such actions.

In addition to a programmatic evaluation, the Draft EIS also evaluates
the impacts of each individual application (pp. 125-217) taken separately
based upon information both contained in each application as well as collected
or generated by the Department, other state agencies, or independent researchers.

The Department produced the EIS through procedures outlined in MAC, Section
36-2.2(6) and sees no conflict between these procedural rules and applicable
portions of MEPA (Sec. 69-6504(3) and (4), R.C.M. 1947).

COMMENT 79. "On pages 1 and 2 the following comment appears: 'The priority
date of any new water right subsequently approved will reflect the original
date of application. However, any water reservation approved by the Board
prior to the approval of the permits will have a preference of use over the

permits.' This comment is obviously a misstatement of the law. We (Utah

International) filed duplicate applications with the DNRC for Powder River

water pursuant to the Yellowstone River Compact on November 20, 1973. These

filings, being file nos. 1004, 5, and 6 s42J, were given a priority date of

November 20, 1973, by the DNRC. The Yellowstone River Basin Moratorium Act

(Sec. 1, et seg_. , Chap. 16, Laws of 1974; Section 89-8-103, et seq . , R.C.M. 1947
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not enacted until 1974, thus subsequent to Utah's priority date. Pursuant to
Section 89-891, R.C.M. 1947, the priority of Utah's right, when granted, will

relate back to November 20, 1973. Thus, it would be totally unconstitutional
and taking of property without due process of law for any reservation
application filed subsequent to November 20, 1973, to have a priority date
over Utah's application."
Response . The quoted Draft EIS statement appears to be a correct statement
of the existing provisions of both Sections 89-891(2), R.C.M. 1947, and 89-8-105(2),
R.C.M. 1947. Such statutes clearly provide that the priority of a Beneficial
Water Use Permit dates from the filing of the application for such permit with
the Department, and that a reservation established before any such Beneficial
Water Use Permit is granted will be deemed to be a preferred use, so that if

such permit is granted, such permit shall be issued subject to the preferred
reserved use. The allegation that Utah International will be granted a permit
and the allegation of unconstitutionality and taking of property without due
process of law are at the present time speculative legal opinions.

COMMENT 80. "On page 2 of the application ( sic ) appears the following
statement: 'The 1967 Legislative Assembly directed that a state water plan
be developed for Montana to guide future water use. That water plan, not yet
completed for the Yellowstone Basin, is scheduled to be finished by mid-1978.
However, many of the options available under the water plan may be accomplished
or foreclosed through the decisions on reservation requests. Hence, the
Board's action may, at least in part, constitute the framework of the state
water plan.' This statement totally ignores Article IX, Section 3, 1973

Constitution of Montana, and the provisions of the Montana Water Use Act,

Section 89-865, et seg ., R.C.M. 1947, which contemplate that private individuals,

corporations, and entities retain the right to apply for and appropriate for

beneficial uses of state waters."
Response . The allegations of unconstitutionality and statutory inconsistency
are at the present time speculative legal opinions.

COMMENT 81. The statement (p. 5-DEIS), "There is not enough water ... to

satisfy all reservation requests . . . it is not presently known exactly how

much unappropriated water is available," illustrates the EIS is premature and

no major state action can be effected.
Response . "Because of the size of the Yellowstone Basin, the large number of

water right filings, and the field work involved in investigating water right

claims, adjudication of the entire basin will probably take many years. There-

fore, water reservations acted upon by the Board will be subject to the

eventual adjudication of all prior existing rights" (p. 116, Draft EIS; also
Sec. 89-890(5), R.C.M. 1947). In addition, analysis of instream flow data
allows a reasonable estimate of unappropriated water in each subbasin. To

delay action on water reservations is to accept by default the No Action
Alternative and its consequences. If the No Action Alternative is pursued by

the Board, DNRC prefers it be considered by choice, not by default.

COMMENT 82. The Draft EIS does not substantiate the predictions that additional
irrigation in the Powder subbasin is economically feasible, is needed, and is

likely to occur.
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Response . The applications by the three conservation districts in the Powder
Subbasin demonstrate preliminary economic feasibility on the proposed lands
when additional water is available. The existence of profitable opportunities
for investment in new irrigation justifies a prediction that new irrigation
is needed and likely to occur.

COMMENT 83. "On page 20, the following statement is made: 'It should also
be noted that commitments of water made through reservations would probably
have the effect of discouraging speculative permit applications in the
future, regardless of a specific beneficial use involved.' Speculative permit
applications are hardly possible under the Montana Water Use Act, since the
Act and Constitution of the State of Montana require that water be applied
to a 'beneficial use,' and the DNRC may set the time limits within which the
diversion facility must be completed. Section 89-880, R.C.M. 1947, and
Section 89-886, R.C.M. 1947."

Response . Perhaps "speculative" should read "prospective." However, as printed
in the Draft EIS, the statement is literally correct in that commitments of
water made through reservations would probably have the general effect of
discouraging prospective permit applications, including "speculative" permit
applications (which would in any event tend to fall under the criteria for
permit approval delineated at Section 89-885, R.C.M. 1947).

COMMENT 84. The Draft EIS does not include a discussion of the construction
of one or more offstream reservoirs as an alternative to Moorhead Dam.

Response . The number of alternatives to the reservation applications is

infinite; however, DNRC has to select a finite number of alternatives in order
to produce a meaningful document. The idea of providing storage at sites
offstream of the Yellowstone mainstem was briefly mentioned, but offstream
sites in the Powder Subbasin were not.

The comment includes several pages on the advantages of offstream sites
in the Powder. That discussion, though understandably not complete, has

considerable merit.

COMMENT 85. The Draft EIS understates the probable level of water use for
energy and industrial purposes in the Powder Subbasin (28,150 af/y with the

high level of energy development in 2000). In addition, the construction of
Moorhead Dam, as proposed in the DNRC application, will only be economically
feasible if most of the yield of 1,150,000 acre-feet of storage is sold to

industrial uses.
Response . The estimate of 28,150 af/y (corrected in the Final EIS to 22,600
af/y) refers to industrial use in Montana. Wyoming's share of Moorhead water
could be marketed in the Gillette area of Wyoming with the consent of the

other two signatory states of the Yellowstone Compact and Montana's share in

the Powder Subbasin in Montana. Estimates of the location of future industrial

plants are obviously highly tentative at this time.

Montana Power Company

COMMENT 86. Documentation, references, and explanation of the State Water

Planning Model should be provided.
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Response. The State Water Planning Model is a mathematical model programmed
for operation on a digital computer.

The model may be applied to any area but preferably to a hydrologic
basin or subbasin. In this case, nine planning subbasins were chosen. The
ability of the model to accurately mimic a basin depends on the availability
of hydrologic data for that basin. Such data include long-term records of
streamflows into and out of the basin, temperature, precipitation, soil

moisture, and water diversions and depletions, especially by irrigated
agriculture. These data are not always available but, in some cases, may be

synthesized using the data available and correlated data from nearby areas.

The model uses a set of balance equations to account for the movement of
water within the basin. For example, rainfall is distributed among
evaporation, soil moisture, ground water, and streamflow. The output of the
model is the series of monthly (or yearly) streamflows, for the period of
record of the hydrologic data, at the mouth of the basin.

Calibration refers to the process of adjusting the numerous coefficients
in the model so that a known series of streamflows may be closely predicted.
In the simulation phase of model operation, a hypothetical situation may be

assumed. For example, the precipitation data may be altered to simulate a

weather modification program. Or, in the case of the Draft EIS, several water
development situations were hypothesized. In any case, the basin outflows
which would result from the hypothesized situation are predicted.

The State Water Planning Model is complex and cannot be readily under-
stood without a great deal of study. The following documents, available from
DNRC, explain the model's philosophy, its structure, and its mode of operation:

Boyd, D. W., and Williams, T. T. 1972. Development of a state water
planning model. Part I. Methodology. Montana University Joint
Water Resources Research Center. Montana State University. Bozeman.

Boyd, D. W., and Williams, T. T. 1972. Development of a state water
planning model. Part II. Peripheral models of the Yellowstone basin.
Montana University Joint Water Resources Research Center. Montana
State University. Bozeman.

Boyd, D. M., and Williams, T. T. 1972. Development of a state water
planning model. Part III. Peripheral models of subbasin 43-Q of
the Yellowstone basin. Montana University Joint Water Resources
Research Center. Montana State University. Bozeman.

Williams, T. T., Boyd, D. W., and Brustkern, R. L. 1973. Development
of a state water planning model. Part IV. Data preparation. Montana
University Joint Water Resources Research Center. Montana State
University. Bozeman.

Stanfield, D. I., Jr., and Moore, W. H. 1973. Development of a state
water planning model. Part V. Data bank operators manual. Montana
University Joint Water Resources Research Center. Montana State
University. Bozeman.

Boyd, D. W., Williams, T. T., and Brustkern, R. L. 1973. Development of
a state water planning model. Final Report. Montana University
Joint Water Resources Research Center. Montana State University.
Bozeman.

Also see comment 114.
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COMMENT 87. The Draft EIS fails to explain why it was assumed the Energy
Emphasis Alternative would be essentially the same as the No Action Alternative.
Response . Page 289 of the Draft EIS briefly explains that assumption.

Energy companies have already applied for more water than is projected
to be used under the high level of energy development. It is reasonable to

assume, therefore, that if water is made available for energy development by
denying competing water reservations, then water availability for energy
companies will only be constrained by the physical limitations of the hydrologic
system (and existing water rights). This situation, which is essentially the
No Action Alternative, is the same as the Energy Emphasis Alternative.

The agricultural industry is at a competitive disadvantage, with respect
to water, to the energy industry. Irrigated agriculture is being developed
by a number of small, independent operators, while energy development will be

done by a smaller number of large corporations having more capital available
for rapid expansion and for high-priced water supplies. Therefore, it is

reasonable to assume that if energy development proceeds at a high level,
irrigation development would be constrained to an intermediate level.

COMMENT 88. "Page 17, paragraph 5, implies that agriculture is more than an

economic interest but, in fact, molds the lifestyle of the region. It further
states, based on the above assumption, that it may prove desirable to reserve
a quantity of water to protect and expand agriculture. We (Montana Power
Company) are surprised to find that the DNRC considers lifestyle molding a

beneficial water use."
Response . DNRC holds to its statement that agriculture is more than just an

important economic activity in the Yellowstone Basin but also molds the life-
style of the region. The Draft EIS states that it may prove desirable to

reserve a quantity of water for increased future irrigation and not for the

purpose of molding lifestyles.

COMMENT 89. The Draft EIS contains no discussion or estimate of the losses

to industrial development that would result from instream reservations.
Response . When instream reservations preclude industrial withdrawals from the

rivers, these costs are the difference between the costs to industrial
companies of getting water from the rivers and the costs of the next cheapest
alternative. However, they are impossible to estimate at this time because
the number, size, and water requirements of future plants are not known.

COMMENT 90. "Page 23, under the discussion of energy materials, the statement is

made that, 'Water developed for energy will help commit Montana's coal resources

to extraction, an irreversible commitment of a nonrenewable resource. The

instream flow applications, on the other hand, might reduce the water available
for energy development, slowing the growth rate and extending the lifetime of

the basin's coal reserves.' If it is the purpose of the Yellowstone Water

Reservations to control energy development or industrial development under the

guise °f a l°w profile, esoteric water permit procedure, it should be so

stated and a second impact statement should be prepared."

Response . It is the purpose of an EIS to identify impacts resulting from agency

actions. The general statement quoted in the above comment is an attempt to

describe the possible irreversible and irretrievable commitments of resources
under various alternatives.
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The Montana Legislature's intent in passing the Yellowstone Moratorium

(Sec. 89-8-103, et sec)., R.C.M. 1947) is referred to on page 1 of the Draft EIS.

COMMENT 91. The information on page 9, paragraph 3, and page 49, paragraph 6,

seems to use 1970 data.

Response . During preparation of the Draft EIS only 1970 level of development

streamflow values were available. The Bureau of Reclamation has since

published the 1975 level of development flows, as summarized below:

Annual average runoff (af)

Stream 1975 level of development

Yellowstone River near Livingston 2,755,270

Stillwater River near Absarokee 699,810
Clarks Fork River at Edgar 752,820

Yellowstone River at Billings 4,994,090
Bighorn River near St. Xavier 2,367,580
Tongue River at Miles City 314,080
Yellowstone River at Miles City 7,930,750

Powder River near Locate 423,420

Yellowstone River near Sidney 8,345,120

Source: Yellowstone River Basin and Adjacent Coal Fields. 1976.

Depletion study. 1975 Level of development. USDI,

Bureau of Reclamation.

COMMENT 92 . The average annual flow of West Rosebud Creek (p. 107) should

reflect the most current records.

Response . The average annual flow as given in the 1975 Water Resources Data

for Montana is 97,080 af.

COMMENT 93. The Draft EIS has not discussed return flows of municipal systems.

Response . The Draft EIS (p. 173) points out that the municipal reservation

requests do not specify the quantity or quality of return flows. Because of

the relatively small (except for Billings) diversions involved as well as the

likelihood of the requirement for secondary-or-better wastewater treatment

by the year 2000, it may reasonably be assumed that municipal returns will

have a minor adverse effect on water quality and dewatering.

COMMENT 94. The potential Yellowtail Irrigation Project (Hardin Unit) is not

discussed in the EIS. The effect of the Yellowstone Compact is not adequately

discussed.
Response . Sufficient water to irrigate the Hardin Unit has been set aside in

Yellowtail Reservoir by the Bureau of Reclamation. This water is not available

for other consumptive uses.

The Yellowstone Compact was discussed in several places in the Draft EIS.

Possible future Wyoming depletions were subtracted from the four interstate

tributary inflows in an attempt to consider Wyoming water use. Absolute

compact consideration was not possible simply because the exact quantities of water

available to each state are not known.
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Montana Department of Fish and Game

COMMENT 95. Page 17, paragraph 2. "Lower Yellowstone aquatic impacts should
be listed as primary as well as secondary."
Response . See the definition (p. 123) of primary and secondary impacts. Primary
impacts are those on the river system, itself . Secondary impacts relate to the
use to which the water may be put.

COMMENT 96. Page 56, paragraph 1. "According to Tables 1-7 and 1-8, aquatic
organisms reach their salinity tolerance levels sooner than do plants and
therefore tolerances are not similar."
Response . As pointed out in the text on page 55, Tables 1-7 and 1-8 are
merely guides which indicate the approximate responses of irrigation systems
and freshwater aquatic systems to salinity. In that context, the tolerances
are similar.

COMMENT 97. What is the validity and source of the statement on page 93,
"Paddlefishing is the primary recreation in this area (Two Rivers Region),
followed closely by hunting"?
Response . The statement is valid based on recent research conducted by the
Montana Department of Fish and Game (Ericksen, M. E., personal communication.
Miles City. 1976).

COMMENT 98. Page 105. "Is the vertical legend correct?"
Response . No. Multiply the numbers shown by 10.

COMMENT 99. Page 132. "City of Billings shows 'all the beneficial uses' for

their request. How can this include fish and wildlife and recreation?"
Response . The City of Billings did not indicate how the water would be

allocated. See also the City of Billings response.

COMMENT 100. Page 135, paragraphs 2 to 4 and 6; page 137, paragraphs 1 to 3;

page 138. The Draft EIS has not included, for the conservation district
applications, maps and detailed information showing proposed diversion
locations, potential diversion amounts, and timetables for implementation.
Therefore, adequate evaluation of impacts on aquatic resources is not possible.

Response . This detailed information was too voluminous to include in the

Draft EIS. The applications are available from DNRC. The maps which accompanied

the applications are available from the conservation districts or their
consultants.

COMMENT 101. How many storage sites are necessary to fulfill the water
requirements of the proposed irrigation project shown on page 137 of the Draft

EIS? Has the cost of storage been included in the cost of these projects?

Response . The Park Conservation District water reservation application did

not specify the details of reservoir location or economics.
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COMMENT 102. Pages 197 and 198, paragraph 2. "If on the average a good water

supply is necessary about 8 years out of 10, then why does the figure depicting

upper Yellowstone monthly surpluses show only the surpluses to instream

requests for the low flows occurring only once every 10 years?"

Response . The 80th percentile surpluses (water available 8 years out of

10, on the average) are shown in Table I I 1-25 for selected Upper Yellowstone

Subbasin streams. Figure II 1-5 (p. 197) shows 90th percentile surpluses in

order to be consistent with the hydrographs used throughout the Draft EIS.

It may be inferred from inspection of Figure 1 1 1-5 that 80th percentile

surpluses would be at or near zero for all months except May, June, and July.

COMMENT 103. Page 199, Table 111-25. What is the derivation and degree of

reliability of the 80th percentile flows?
Response . Some of the streams listed in Tables II 1-25 and II 1-27 have or

have had gages with varying periods of record:

Boulder River @ Contact 1950 - 1974

Boulder River @ Big Timber 1947 - 1953, 1955 - 1975

Stillwater River @ Absarokee 1935 - 1975

CI arks Fork @ Belfry 1921 - 1975

Rock Creek @ Red Lodge 1934 - 1975

Shields River @ Wilsall 1935 - 1957

Shields River near Clyde Park 1919 - 21, 1929-32, 1934-67

Brackett Creek 1919 - 1921, 1934 - 1957

Sweet Grass Creek @ Melville 1937 - 1969

From the records for these streams, the 80th percentile monthly low flows

were calculated and are shown in the tables. These streams were then

categorized according to similar topography and climate: Group l--Boulder

River, Stillwater River, Clarks Fork Yellowstone, and Rock Creek; Group 2—
Shields River and Brackett Creek; Group 3—Sweet Grass Creek.

For each group of streams, a set of curves was developed by plotting

the 80th percentile monthly low flows against the drainage area (on log-log

paper). For Group 3, only one stream is present so the curve was defined by

the single point and the slope of the other two curves. Then, for each of

the ungaged streams, the 80th percentile monthly low flows were taken from

the appropriate curve.

For the gaged streams this method is reliable and accurate because the

periods of record are long enough. For the ungaged streams, this method is

the best available, but can produce results with considerable error. The

amount of the error cannot be accurately estimated.

COMMENT 104. Does the farm budget analysis for irrigation feasibility include

the cost of storage, if needed?
Response . No.

COMMENT 105. Page 257, paragraph 2, first sentence. Temperature increases

could be a problem in the mainstem for the high level of irrigation development.
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Response . On page 252, the Draft EIS mentions the problem of temperature
increase in the lower Yellowstone mainstem under the No Action Alternative.
The problem would be considerably less serious for the Irrigation Emphasis
Alternative.

COMMENT 106. Page 258, paragraph 2. "After last sentence add 'However,

Kinsey Irrigation District's pump No. 1 requires a minimum of 4,000 cfs to

efficiently operate.'"
Response . The North Custer Conservation District has requested an instream
flow of 4,000 cfs to protect its pump.

COMMENT 107 . Page 265, last paragraph. Would the Tongue Subbasin outflows
be near zero in certain months because of storage for summer irrigation?
Response. Yes.

COMMENT 108 . The pronghorn distribution shown on Map A-4 is incorrect.

Response . The shaded and unshaded areas on Map 4-A should be reversed.

Park, Sweet Grass, Stillwater, Carbon, Yellowstone, Big Horn, Treasure, Rosebud,

North Custer, Powder River, Prairie County, Dawson County, and Richland County

Conservation Districts

COMMENT 109 . Page 3, Table 1. The application totals for conservation
districts do not agree with documentation in the applications.
Response . The only discrepancy was for the Park Conservation District
application which should be changed from 752 cfs to 752.6 cfs.

COMMENT 110 . Water reservation implementation and control should be discussed

since it appears to be a difficult problem.
Response . Conditions or qualifications regarding control of water
reservations are decisions the Board must make and do not relate to the

impacts of reservations; therefore, they will not be examined in the Final EIS.

COMMENT 111. The farm budget analysis used to evaluate the economic feasibility

of the conservation district proposals tends to overstate profitability and

feasibility.
Response . Comment noted. Also see Comment 12.

COMMENT 112. The State's irrigation study was used, ignorina the conservation
districts' more extensive study, in estimating the environmental impacts of

water reservation applications.
Response. The applicants' study was not ignored. The environmental impacts of

each application, as received, were reported in the Draft EIS. For the Irri-

gation Emohasis Alternative, DNRC's more extensive study was used. Maps sub-

mitted with the conservation district applications revealed that, in many cases,
areas designated for irrigation do not correspond to irrigable lands identified
in DNRC's land classification.
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COMMENT 113. Page 55. Water quality for irrigation is brushed over lightly;

TDS is not a good indicator of water quality; and a more extensive
analysis would be desirable.
Response. TDS was used for the water quality analyses because it is the

parameter for which the best data are available, because the State Water
Planning Model now has the capability to include it, and because the analyses
were constrained by time, manpower, and budget limitations. TDS is not a bad
indicator of water quality for irrigation; using TDS alone, however, ignores
complicating factors as pointed out on page 55 of the Draft EIS.

COMMENT 114. Page 124, paragraph 5. The State Water Planning Model "is not

well suited to analyzing environmental effects as well stated in this paragraph."

Response . The above-referenced paragraph does not state that the State Water

Planning Model is not well suited to analyzing environmental effects. It

merely points out the shortcomings and limitations of the model.

Any model, because it is a simplification of a real system or phenomenon,

has limitations and shortcomings. These limitations are acceptable as long

as they are understood and not exceeded. The limitations of the State Water

Planning Model were carefully and honestly pointed out in the Draft EIS.

DNRC, in addition to using the State Water Planning Model, has investigated

several other models that could be used in its place. These include SSARR

(Stream Synthesis and Reservoir Regulation) of the U.S. Army Corps of Engineers,

HYD-2 of the Bureau of Reclamation, and SYMLD-II of the Texas Water
Development Board. Of the available models, it has been concluded that the

State Water Planning Model (developed for DNRC by Montana State University)
best meets the needs of water planning and subbasin-wide environmental
impact analysis in the Yellowstone Basin.

Also see comment 86.

COMMENT 115 . Page 157, last paragraph. The Draft EIS did not consider the

possibility of reservoirs in the Shields River drainage providing instream

flows during critical times. Issue is taken with the statement that the

reservation would aggravate dewatering in late summer and fall when the exact

opposite could just as easily be the case.

Response . The Park Conservation District application made no mention of

providing instream flows. In fact, according to the application, irrigation

development in the Shields River drainage is limited by the availability of

economic water supplies, not irrigable lands. Therefore, it was assumed that

no provisions would be made, if the reservation were granted, for instream

flows.

COMMENT 116 . Page 158, paragraph 2. There is a misunderstanding as to the

determination of instream flows for the Sweet Grass Creek drainage; the

paragraph implies that instream flows would be held to 10 percent of average

flows on a continuous basis. Minimum flows would often exceed this value.

The recommendations of Tennant were used.

Response . It appears, according to the application and attached calculations,

that instream flows of up to 10 percent of the monthly average flows would be

provided as instream flows, when the actual flows would otherwise be less
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than those values. According to Tennant: ". . . 10 percent of the average
is a minimum short-term survival flow at best."

COMMENT 117. Pages 159, 160, etc. "These hydrographs do not reflect the

positive effects of reservoir storage in August and September. Also, due to

lagging return flows from irrigation . . . (the) hydrograph of average flows
will increase, not decrease, in the fall and winter months."
Response . The hydrograph for a regulated (at least partially impounded) stream
depends on the manner in which the reservoirs are operated. The hydrographs
shown in the Draft EIS (e.g., p. 159) are based on operating rules stated
in or assumed from the applications.

COMMENT 118. Page 236. Gross evapotranspi ration requirements in this area

would be closer to 25 inches than 20 inches.
Response . Depending on the crop and location, the gross evapotranspi ration
requirement may exceed 20 inches. The basinwide average, however, for a

variety of crops, is closer to 20 inches than 25.

COMMENT 119 . Page 241, paragraph 2. This comments asks, "What effects have
historical low flows had upon the aquatic environment," and asserts that the

Fish and Game Commission request would provide closer to Utopian than

acceptable conditions. According to the comment, the Draft EIS leaves
unanswered the question of what is an acceptable instream flow regimen.

Response . Historical low flows have had an adverse impact on the aquatic
environment. The restoration of near average or greater flows in subsequent
years, however, has enabled these systems to largely recover. The Fish and
Game Commission request is aimed at preventing an increase in the frequency
of those low flow events which, if not followed by near average or greater
flows, would degrade the aquatic ecosystem.

The Fish and Game Commission has not requested a Utopian situation
since, at the current level of development, dewatering is already a problem
in some areas. The request merely attempts to maintain the less-than-utopian
status quo .

The Draft EIS did not (and, pragmatically, could not) determine the

precise level of an acceptable instream flow regimen. The EIS attempted to

identify the impacts associated with each of the reservations, as well as a

broad set of alternatives to those applications. DNRC feels that enough

information is provided for the Board to be able to understand the implications

of any action it might take. Also see comment 170.

COMMENT 120 . Page 243 to 252. "These impacts as stated need to be supported

by facts and contain less conjecture."
Response. The comment is not specific as to precisely what is alleged to be

conjectural or nonfactual

.

The information presented in the Draft EIS is based on intensive research

conducted in recent years by DNRC as well as other agencies and organizations.

However, it is recognized that the Yellowstone Basin is a large and complex

system which is not perfectly understood. Where statements are not supported
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by statistically significant data, they are supported by the informed and
considered opinions of qualified personnel.

COMMENT 121. A reservoir on the Powder River may improve the overall water
quality, but it appears that this quality may still not be suitable for
irrigation. This impact should be discussed.
Response . This impact is discussed on pages 278, 279, 282, 283, and 284 in

the Draft EIS.

COMMENT 122 . The impacts of lesser incremental instream flows were not
considered although lesser incremental irrigation and energy alternatives
were.
Response. Effects of differing levels of irrigation development were assessed
because any future level is possible. Differing levels of instream flows
were also identified (p.p. 300 and 301) and assessed.

COMMENT 123. No discussion or consideration is given to the possibility of
diverting water near the mouth of the stream or river after it has served
its instream values.
Response . Allowing water scheduled for consumptive use to flow the length of
a tributary would have beneficial effects on instream values in that
tributary. However, negative effects could occur below that point.

COMMENT 124 . "We do not believe total conservation of resources is in the
best interest of Montana or the nation."
Response . Conservation means the wise use of resources, taking into consideration
the needs and wishes of all users, the social, environmental, and economic
impacts of various uses, and the preservation of options for future decision-
makers. Total conservation is not only in the best interest of the state and
nation but is essential for the optimization of the quality of life for this
and future generations.

COMMENT 125. Page 15. Why isn't a high level of agriculture development
considered as an alternative?

3 Response . The Irrigation Emphasis Alternative is considered to be a high level

of irrigation development and is described on pages 253 to 288 in the Draft EIS.

COMMENT 126 . Page 20. Instream reservations could effect existing users who
have not completely developed their water rights.
Response . Any approved water reservation is subject to existing water rights.
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COMMENT 127 . Page 123 and 124. What methodology was used to analyze TDS
changes?
Response . TDS and streamflow data were correlated by regression analysis
to estimate the historical relationships. The conservation of mass principle
was applied to account for salts flowing into, flowing out of, and
accumulating within a subbasin. The State Water Planning Model was used
to perform the necessary calculations.

COMMENT 128 . The municipal requests reflect population projections and
per capita water use factors which seem high.
Response . The population projections accompanying the municipal applications
were not supported by data or analyses.

The per capita water use figures (calculated by dividing the reservation
requests by the population projections) are indeed high. These figures
would be appropriate only where the municipal system also supported extensive
industrial water use.

COMMENT 129 . Page 248. Sediment inflow to Moorhead may be less than

anticipated. What effect would this have on firm yield and the impacts

presented in the EIS?
Response . Changes in sediment storage allocations does not materially affect
the firm yield of Moorhead.
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Department of Community Affairs

COMMENT 130 . Charts displaying information on minimum flows, combinations of

potential uses, and percentages of water use to various purposes should be

included in the final EIS.

Response . Figures III-l through 111-10, and IV-1 through IV-14 are hydrographs

that present much of the information suggested. In addition, the text discusses
the implications of alternative water allocations.

COMMENT 1 31 . The Final EIS should give a practical discussion concerning Indian

water rights, Federal land water rights, and rights of Wyoming and North Dakota.

Response . The Draft EIS contains a general description of those rights and how

they may affect Montana's use. The situation has not changed. In each case

the amounts of water reserved or allocated to the entities mentioned is unknown

precluding a quantifiable discussion of their impacts. Also see comments 34, 64,

68, 70, 94 and 133.

COMMENT 132. The Final EIS should contain a brief discussion of options to solve

the low flow problems in fall months.

Response . Water storage is one solution to providing more water during these

months. Many offstream sites are available although detailed engineering and

geologic studies need to be conducted to determine technical and economic
feasibility. The costs of these offstream-sites preclude most users from building

them. Several of these alternatives are discussed in the Draft EIS.

COMMENT 133 . Are there plans to quantify Wyoming-Montana-North Dakota rights

under the Yellowstone Compact?
Response . Montana has communicated with these states on the subject and plans

to strengthen those efforts in an attempt to solve compact issues.

COMMENT 134 . Show how much water DNRC is considering allotting to each water use.

Res ponse . DNRC does not make water reservation decisions. Only the Board has

that authority.

COMMENT 135 . The planned or potential dams on the Tongue and Powder rivers should

be discussed in detail.
Response . It is beyond the scope of this EIS to discuss the engineering details

of potential dam sites on these rivers. However, this type of information is

available from DNRC upon request.

COMMENT 136 . The DNRC review cut some conservation district requests in half,

strengthening the point that applicants have overstated their case.

Response . The DNRC has not in any way modified the water reservation applications.

However, the amount of irrigation the DNRC forecasts in some counties varies fror

the acreages identified in the conservation district applications. Also see

comments 12, 112.
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COMMENT 137 . Is an extension of the moratorium an important requirement to

working out legal tangles?
Response . Proposed legislation to extend the moratorium has been submitted
in order to give the Board more time to consider the reservation applications.

COMMENT 138 . Page 13, paragraph 6. Where are potential storage locations? What
are diversion and conveyance facilities? Where are suggested routes? Who would
pay for these facilities?
Response . There are many potential water storage sites in the Yellowstone Basin.

In the DNRC report, "Which Way?" is a map (page 18) which shows some of these.
Diversion facilities are gravity systems or pumping plants designed to remove
water from a stream. Conveyance facilities are canals, ditches, or aqueducts.
There are no "currently suggested" routes although some have been studied by the
Northern Great Plains Resource Program. Industry, in this case, would probably
be required to pay all costs.

COMMENT 139 . In view of the lack of legal protection and the inherent disadvantages,
should this no-action alternative even be considered?
Response . The No Action Alternative is a projection of what might occur if no

water reservations are adopted. Under this alternative, water use would continue
through permits, and instream flows could receive no guarantee of water since that

use cannot gain a water right by permit. This alternative was considered because
it represents an option open to the Board.

COMMENT 140 . Under the Energy Emphasis Alternative, would DNRC assign water in

the same quantities and for the same uses as in the No Action Alternative (by permit

rather than reservation)?
Response . DNRC does not assign water for any use through permits but only

approves or denies permit applications.

COMMENT 141 . The Draft EIS is accurate only if nothing much develops or happens
in the next 23 years, i.e., between now and the year 2000. However, this is a

highly untenable position.
Response . The EIS does not imply that development won't occur until the year
2000. Fn fact, the opposite is true. The alternatives and applications assume
development throughout time, reaching the indicated levels by the years 2000 to

2007.
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Intake Water Company

COMMENT 142 . The environmental Impacts of Moorhead dam and reservoir, named in

the DNRC application, are not assessed, especially with respect to the following

considerations:
1. Socio-cultural
2. Historical - archeological

.

3. Aesthetics.
4. Economics, as required in House Joint Resolution No. 73,

March 16, 1974
5. Wildlife.
6. Air quality.

Response . As indicated in the Draft EIS, the DNRC application did not specifi-

cally quantify amounts of water to be allocated to certain beneficial uses. The

exact size and location of the dam and the amounts and places of use of the

various water allocations were not specified because further studies are needed

to detail those items. Therefore, the environmental effects of the proposal

cannot be identified in great detail.

Included with the DNRC application was the "Reconnaissance Report on Moor-
head Unit," USDI, Bureau of Reclamation, October 1969. Although the character-
istics of the dam and reservoir considered in that report may not be identical
to those eventually proposed by DNRC, the information therein gives the reader
a perspective of the impacts associated with such a project, these and other
impacts, beyond the scope of primary and secondary impacts as defined in the
Draft EIS, are presented below for the reader's information.

1. Socio-Cultural

.

Construction of the dam would provide a temporary (two-to-three year) source

of construction jobs. A very small number of people would be retained thereafter

for operation and maintenance.

Some of the water available from a reservoir such as Moorhead could be used

for irrigation, and that use is identified in the DNRC application. Irrigation of

new lands in the Powder Subbasin would tend to expand the present agricultural

industry. The effects might be similar to those shown on pp. 154-157 of the

Draft EIS.

Another potential use of water from such a reservoir is energy-industrial.

The socio-cultural impacts of energy development are significant, and, although

specific effects of possible energy development supported by Powder River water

cannot be assessed, the following summary of general impacts is presented.

These generalities apply to energy development anywhere in eastern Montana, unless

otherwise stated.

The accouterments of energy development -- massive mining equipment and

machines, coal storage facilities, generation or conversion plants, pipelines,

railroad spurs -- are taxable. Hence, energy development generates revenues

for state and local government. Whether existing mill levy rates would be

decreased, resulting in savings for long-time residents, would depend on the

ability of communities to supply the accompanying demand for services.
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Hundreds of workers are needed for large energy developments, particularly
during the construction of generating or conversion plants. Because of the
limited local labor pool, energy development would require that a large number
of workers migrate into the area, reversing the historical trend of net out-
migration in the Powder Subbasin. This immigration could occur prior to 1980.

The jobs provided could alleviate unemployment problems in Montana to some
extent. However, it is expected that shortages of Montana workers in certain
required, skilled occupations would necessitate the recruiting of out-of-state
personnel. In addition, coal-related employment would likely pay higher wages
than the prevailing wages in other sectors; consequently, labor could be bid
away from these sectors. This would be particularly critical in the agricultural
and service sectors.

The influx of workers and their families would stimulate sales and activities
of local businesses and commercial ventures. Additional secondary employment,
especially in retail and service establishments, would also be created.

Communities affected by coal development would experience a growth in
demand for services. None of the counties involved are capable of handling
large population increases without major adjustment. Small communities are
likely to be most affected, since their ability to absorb growth and finance
services is more limited than that of the larger communities.

Services provided by nonprofit organizations would be strained by sudden
population increases. Medical programs have been difficult to maintain in these
communities; rapid development and growth would aggravate the situation.

If only limited coal-energy development occurs, some communities may have
the capability to handle the small increases in demand for education, health
care, recreational facilities, and ,ther public services. With a large influx
of people, communities would have to furnish temporary facilities, which may
provide service of low quality.

During the construction phase of development, school enrollment would
fluctuate greatly in affected communities. More stable enrollment could be
expected during the operational phase.

Financing streets and highways would present problems for community and
county governments. The cost of expanded or new community streets could exceed
the cost of expanded educational facilities.

Mobile homes would have an important role in meeting housing demands. As
the operational phase begins, the number of mobile homes would decrease, and
the number of permanent dwell inqs would increase. A significant demand would
probably be placed on the local building-construction industry, even if a sub-
stantial percentage of the new housing starts were mobile homes.

Initially, impacts of urbanization would be greatest on persons and com-
munities closest to development sites and would diminish as the distance from
the development sites increases. However, in the long term, all persons in the
area would be affected to some extent.
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If large influxes of "outsiders" move onto the Indian reservations, both
resident Indians and resident non-Indians would become minorities within their
surroundings. The present lifestyle, cultural values, and language of the
Indians would be diluted. Out of this could come a diverse cultural experience,
as well as a loss of existing Indian cultural values.

A major impact will result from the size of population growth within a

short time. Large numbers of people with different values and orientations would
move into the area. Congestion, crowding, and physical and mental stresses
associated with rapid growth would be most severe during construction periods.
These impacts are likely to reduce the perceived quality of life for many of the
current and now residents.

The isolation of some plant and mine locations from urban centers together
with the size of the work force raise the possibility of new town developments.
Commuting could pose a problem in coal development areas.

One likely set of impacts is termed the "boom town syndrome." This involves
a set of mental health symptoms and problems resulting from a sudden influx of
people. Families are crowded together in mobile homes in strange environments,
new families seek community acceptance, social cohesion suffers as alienation
and emotional stress exacerbate each other, and crime rates, suicide attempts,
divorce, drug use, and alcoholism tend to increase. As a result, the quality
of life for both newcomers and residents is degraded.

The family as a social unit could be affected by changes introduced with
energy development. Traditionally, the rural family has been a strong social
unit. With urbanization and industrialization, the family would likely cease to
be a basic unit for economic production. Individuals would seek employment
outside of traditional family enterprises.

Rural communities have well-defined, long-established networks of social
and political relationships. A likely impact would be the fragmentation of
these patterns by the intrusion of large numbers of people, in effect creating
new social orders. Another likely impact would be the dilution of the political
power of traditionally dominant groups. Over time, new political alliances
and groups would develop.

One notable effect that would occur among a sizable group of the existing
population would be the creation of uncertainty about the future. This
uncertainty would materially reduce the quality of the present for many persons.

2. Historical - Archeological

.

Southeastern Montana is rich in Indian, military, and early settler history.
Potential impacts on historical and archeological features cannot be assessed
until comprehensive surveys are completed. These surveys are the responsibility
of other agencies; DNRC can use the information only as it becomes available.
Known sites are identified in detail in the Montana Historic Preservation Plan
(Montana Department of Fish and Game 1975) referenced on p. 410 of the Draft
EIS. No conflicts are apparent between the proposed development and known sites.
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3. Aesthetics.

General discussions of aesthetics and recreation are included throughout
the Draft EIS. See, for example, p. 284 for a discussion relative to the Powder
Subbasin and irrigation development.

If a portion of the water from a project is used for energy development,
then other impacts to aesthetics would be realized. Energy conversion plants,
mines, powerlines, roads, railroads, water diversion structures, buildings, and

scattered tracts of homes would all alter the aesthetic character of southeastern

Montana. The overall impact would be one of gradual change from a quiet,
sparcely inhabited, rural setting with wide open spaces to an area busy with
industrial and human activity.

4. Economics

An economic analysis of the Moorhead site is included in the Bureau of

Reclamation's Reconnaissance Report; however, eventual development may not proceed

as evaluated therein, and it is impossible to present a meaningful cost-benefit

analysis of the structure itself before the amounts of water to be allocated to

various uses are established.

The feasibility of various allocations of Moorhead water to industry and

agriculture may be analyzed based on the firm annual yield and updated costs

information in the Bureau of Reclamation study. The following assumptions are

based on that study:

1. The annual cost of construction and maintenance of the project would

be $5,990,000.

2. The firm annual yield of the reservoir would be 108,000 af/y. Montana's

and Wyoming's shares would be 63,000 af/y and 45,000 af/y, respectively.

It is further assumed that Wyoming would market all of its 45,000 af/y

to industry at a price of $55/af and that Montana farmers would pay $10/af

for amounts shown below. Table 5 shows the amounts and prices of industrial

water needed in order to provide $10/af water to Montana farmers and pay for

the project, based on the assumptions stated above.

Table 5 shows, for example, that if an industrial customer purchases 31,827
af/y (about enough water for two 1000 mw electrical generating plants) at $100/af,

then irrigators could receive 31,173 af/y at $10/af, the price used by conserva-
tion districts in the irrigation feasibility analyses which led to the water
reservation applications.

Water costs are such a small part of the total costs of an energy conver-

sion plant (a thermal-electric generator, for example), it is unlikely that

$200/af would make such a project unprofitable. Other alternative sources of

water, for example aqueducts or deep ground water, are thought to cost a similar

amount.
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TABLE 5

Water Market Program Needed to Justify
Moorhead Dam

Price to



Agriculture is presently the most important industry in the Yellowstone
Basin. A constraint on agricultural expansion is a constraint on economic
growth and new employment opportunities in that sector. Economic growth resulting
from agricultural prosperity spreads benefits throughout the region. In contrast,
growth resulting from recent industrial expansion, such as the energy development
at Colstrip, tends to focus benefits and impacts at isolated, specific points.
Some growth is necessary to prevent a decline in employment opportunities

resultina from labor-saving innovations in the basic industries. It is unlikely
that a decision restricting the availability of water for the energy industries
would curtail future expansion in these industries; water costs are a comparatively
small part of the costs of these projects, and water is available from other
sources.

5. Wildlife.

The impacts of a reservoir in the Moorhead area on the fish and wildlife
of the Powder Subbasin are described on p. 283 of the Draft EIS. An additional
effect would occur with inundation of from 10,000 to 18,000 acres of mature
cottonwood-willow vegetation type (as shown on Map 1-5, p. 61 of the Draft EIS).
Inundation would replace the terrestrial and flowing water habitats with a

reservoir habitat.

Since some water from this project may be allocated to energy development,
the following impacts of coal -related energy development on wildlife are presented.
Similar impacts may result if the No Action Alternative is implemented. Again,
the following discussion is general and would apply to industrialization anywhere
in southeastern Montana.

One adverse impact of coal development on wildlife would be the direct loss
of habitat resulting from mining and associated activities as well as urban
development and associated human activities. As development occurs in habitat
that presently limits a particular wildlife population, it will reduce that
population in that habitat type. However, it is believed that the increased
human population would have a more severe impact on fish and wildlife than would
the habitat disturbance directly attributable to coal development.

Wildlife species would be subjected to the cumulative effects of several
different categories of impacts caused by coal development. These
include:

a. Direct destruction of animals. This would result from actions
which excavate, bury, overturn, clear, or grade large areas of
previously undisturbed terrestrial habitat, or actions which
cause dewatering of aquatic habitat, which results in the death
of fish and other aquatic organisms.

b. Habitat loss. Permanent habitat loss would result from such

actions as construction of conversion facilities, transportation
systems, and housing.
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c. Habitat impairment. Increased human activity would reduce the

use of habitats; for example, habitat around human concentrations

may be used only occasionally.

d. Hazards introduced into the environment. Increased traffic would

bring about an increase in road kills. Increased poaching could

be expected. More fences would be constructed, resulting in more

deer and antelope deaths. Increased penetration (including that

of off-road vehicles) into remote areas would place additional

pressures on wildlife.

6. Air Quality.

A reservoir in the Moorhead area could also affect air quality in the Powder

Subbasin. Temporary disturbances such as dust would accompany construction of

access routes and of the dam itself. Additional effects would result when the

stored water is put to use; for instance, minor dust disturbances could also be

expected as irrigation facilities are developed.

More severe degradation of air quality would result from energy development.

Once again, some generalized impacts are discussed here for the reader's infor-

mation, although it is felt that these impacts are far removed from the scope of

the water reservations EIS.

Development of coal mines, coal conversion facilities, urban areas, and

large land area disturbances would create multiple sources of various air pollutants.

Major pollutants emitted from power plants and gasification plants include sulfur

oxides, nitrogen oxides, carbon monoxide, hydrocarbons, hydrogen sulfide,

photochemical oxidants, trace elements, and particulates. Some of these emissions

are harmful to human health, animal and plant life, and materials.

Industrialization and associated population increases would increase the

use of internal combustion engines. Engine emissions include carbon monoxide,
hydrocarbons, nitrogen oxides, sulfur oxides, and particulates.

Plant stack plumes and an increase in dust could result in poorer visability.

COMMENT 143 . Applications 9941-r, 1781-r, 10,0006-r, 9931-r, 9933-r, 9934-r, 9947-r

9943-r, and 9946-r do not meet the criteria of Water Reservation Rule 36-2.14R(l)-

S1440.

Response . The applications listed meet the intent of the pertinent statutes

regulations.

and

COMMENT 144 . The dates for the hearings to receive public comments on the

Draft EIS were changed at the last moment, and insufficient notice was given to

the public of such changes. Members of the public were thus misled and did not

attend when they otherwise might have.

No court reporter was employed to record the comments presented at the public

hearings. The only method of recording those comments was with a tape recorder,

which was mechanically inadequate for that purpose. Moreover, the DNRC officials

at the hearing announced that these comments would not be transcribed. There-

fore, the comments will not receive consideration, as is required by law.
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Regarding the hearing at Glendive, no list was kept of the persons who
made comments, and no attendance sheet was completed; consequently, copies of
the Final EIS cannot be mailed to these persons.
Response . Dates of the hearings were changed, but everyone who received notice
of the original hearings was sent a notice of the change. A news release announcing
the change was mailed to newspapers and radio and television stations throughout
the basin; public service announcements were also distributed.

There is no requirement to employ a court reporter or to transcribe re-
cordings of the hearings. In fact, public hearings are not required; however,
due to the controversial nature of the water reservation applications, it was
felt that public input could be enhanced by the four hearings.

DNRC employees took detailed notes of the comments presented at all hearings.
At the Miles City, Billings, and Livingston hearings, attendance lists were
circulated; a list was kept of the persons who made comments at the Glendive
hearing.

COMMENT 145 . The fees required for the preparation of an EIS, as provided by
Section 89-8-102.2, R.C.M. 1947, were not paid by the reservation applicants,
and, accordingly, all of the applications are void.
Response . Section 89-8-102.2, R.C.M. 1947 does not apply to water reservation
applicants.

COMMENT 146 . Water Use Act procedures 89-881 through 89-883, R.C.M. 1947, are
actions taken towards approval of the proposed projects and were initiated prior
to the time periods allowed in 36-2.2(6)-P240(5) (c).

Response . Initiation of those Water Use Act procedures by DNRC does not con-
stitute action towards approval of the proposals by the Board.

COMMENT 147 . Notice published by direction of Sections 89-890 and 89-881,
R.C.M. 1947, was improper.
Response . That notice is not part of the EIS process.

COMMENT 148 . The proposed DNRC project on the Powder River (Moorhead) cannot be
accomplished because it requires water allotted to Wyoming under the Yellowstone
Compact.
Response . Any reservation would be conditioned upon preserving Wyoming's water
rights as stated in the Yellowstone Compact. Any project storing Wyoming's water
or inundating land in Wyoming would obviously require coordination and cooperation
with Wyoming.

COMMENT 149 . The DNRC applications should not be considered until detailed
engineering and economic studies are completed.
Response . In a sense, the Draft EIS is a simplified document, in light of the
total volume of information available for its production. Nevertheless, certain
data are not available with respect to individual reservation applications.
Additional detailed information would be useful, but acquiring it is often not
cost-effective, even if fee bill monies are provided by the applicant(s). It is
DNRC's position that enough information is available in the Draft EIS for the Board
to make an approval, denial, or modification decision on each application.
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COMMENT 150 . On p. 13, it is stated that energy-related companies are willing

to invest in water storage, diversion, and conveyance facilities, and it is

implied that they would do so if the Fish and Game Commission's request were

granted in full. If the highest level of either the Fish and Game or the

Department of Health requests were granted, would there be water available,

even in flood periods, for storage, diversion, and conveyance on an economically

feasible basis?
Response . Water would be available for storage even assuming both instream

reservations were implemented; however, general economic feasibility cannot be

determined. Such analyses would have to be conducted on a case-by-case basis,

a task beyond the scope of the Draft EIS.

COMMENT 151 . The Draft EIS has not considered, as an alternative, approval of

the Intake Water Company's application for Moorhead Dam and reservoir.

Response . The impacts of Moorhead Dam and reservoir (built by whomever) are

discussed in the Draft EIS and the response to Comment 142.

COMMENT 152 . On p. 22, it is stated:
Most of the consumptive-use reservations, if approved, would

be implemented over the next few years, as projects were
built and water diverted.

This statement is untrue. For example, Application No. 9931-r, for irrigation

by the Montana Department of State Lands, contemplates putting the water to a

beneficial use in December of the year 2000. The same year is contemplated by

the Powder River Conservation District and the 2007 by the North Custer Conser-

vation District.
Response . The desire of the water reservation applicants is to put reserved

water to use by_ these dates, rather than in these months or years.

COMMENT 153 . Instream reservations are irreversible if downstream states apply

the water to beneficial use during the time the reservations are in effect;

conversely, consumptive reservations could never be implemented should downstream

states apply the water to beneficial use before the water is put to use in

Montana.
Response . See pp. 313 and 314 of the Draft EIS for a brief discussion of these

issues. The comment represents a legal opinion concerning the acceptance of

Montana's reservation doctrine by downstream states and federal courts.

COMMENT 154 . Because Powder River water is too saline for irrigation use, no

Powder River water should be reserved for this purpose; the Draft EIS should

have discussed this issue.

Response . As pointed out in the Draft EIS (pp. 278-282), the waters of the

Powder River are naturally saline. Even under the projected low level of irrigation

development, salinities would increase to over 2,000 mg/1 during several months

at 90th percentile low flows.
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As shown in Table 1-7 on p. 55, waters with salinities of this order of
magnitude indeed could not be used for many crops or many soils and, where
used, would require extremely careful management. In addition, the application
of saline waters could result in the accumulation of salts in the root zone,

lowering the productivity of that land. However, careful water application
and reservoir operation may mitigate these problems.

COMMENT 155 . Under the regulations of the DNRC, the project must be a financially

feasible undertaking.
Response . MAC 36-2.14R(l )-S1440, 2(b) indicates that the project should be

financially feasible; however, since it is difficult to precisely predict future

prices, returns, and technologies, each project will be considered on a case-by-

case basis.

COMMENT 156 . On p. 116, it is stated:
. . . DNRC has initiated action to adjudicate existing
water rights in the Yellowstone Basin . . .

This statement is deceptive, for it does not say that the only area in which

action has been initiated in a substantive way is in the Powder River Subbasin.

Response . Taken in context, the statement is not deceptive. DNRC has also

initiated adjudications in the Tongue and Bighorn rivers and Rosebud and Armels

creeks; however, adjudications on those streams are involved in litigation.

COMMENT 157 . Full development of the lands anticipated in the Powder River,

North Custer, and Prairie County conservation district applications would require

construction of water storage facilities on the Powder River. The economic

feasibility of this irrigation is linked to that storage. No economic information

is given on irrigating these lands. The Draft EIS is therefore not site-specific

in this regard.
Response . See the Draft EIS, pp. 154-157, and comments 142, 143, and 149.

COMMENT 158 . Water quality may constrain irrigation development along the

Powder River. Wouldn't using most Powder River water for industrial purposes

be the best alternative?
Response . See comment 154. The analysis does not conclude that the best use

of Powder River water is for industrial purposes.

COMMENT 159 . The statements in the paragraph at the top of page 313 are wholly

conclusory. The facts, data, information, and economics upon which these state-

ments are based should be set forth.
Response . These statements are further explained on pp. 303-305 of the Draft EIS.

COMMENT 160 . What sites were considered for Moorhead dam and reservoir other

than the one proposed by DNRC?
Response . None. See the response to comment 151.
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COMMENT 161 . How can the economic feasibility of the Powder River, Prairie

County, and North Custer conservation district applications be determined without
knowing the cost of Moorhead water?
Response . A storage cost of $10/af was assumed for the economic feasibility
study of irrigating these lands, as indicated in the applications. See also

comments 149 and 155.

COMMENT 162 . In Item 4 of the DNRC applications, it is stated:

. . . the reservation request is submitted based on this

stated amount (75,000 acre-feet for Montana's share of

the Yellowstone River Compact water), subject to the

condition that the Department reserves the right to amend
its application at any time prior to the Board of Natural
Resources and Conservation action on the reservation
application, to reflect more current and specific information.

How can an EIS be written with any degree of specificity for applications
that may be materially amended? The applications are being submitted to the
Board for approval , and the EIS must accompany the proposal through the agency
processes so that it receives consideration. If changes are made in the

applications as stated in Item 4, the intent of MEPA and the rules and regulations
promulgated thereunder is defeated. DNRC is the sponsor of these applications
and the preparer of the EIS. Therefore, please relate what amendments are pro-

posed to be made by DNRC, and what the environmental impacts of the amended
applications would be.

Response . No amendments are yet proposed; however, if amendments are proposed
which might materially alter the impacts set forth in the Draft or Final EIS,

then a revised EIS could be published.

COMMENT 163 . Is the Draft EIS an environmental impact report for water reservation
applications, or is it the framework of, or comments upon, a state water plan?

Response . As stated on the cover, and made clear throughout the text, the Draft

EIS is the Environmental Impact Statement for Water Reservation Applications in

the Yellowstone River Basin.

COMMENT 164 . If water supply is relatively scarce in the Tongue and Powder
subbasins, why aren't the two DNRC applications involving these subbasins reviewed

in detail in separate or site-specific environmental reports?
Response . These two subbasins are examined in detail in the Draft EIS. The

EIS identifies generalized impacts that would be common to all applications or

groups of applications (e.g. , irrigation or instream) and addresses specific
impacts of individual applications only where the anticipated impact is sub-
stantially different from the generalized case. Where significant impacts on
specific parameters (e.g., reduced flow and dissolved solids) are identified
and direct cause-effect relationships can be established, these parameters
receive more attention in the Draft EIS.

Every detail cannot be included in an EIS. The Draft EIS attempts to reach
a number of audiences, sacrificing some technical details to attain shorter length
and greater readability, and it provides enough information, in the opinion of
DNRC, for the reviewing public to grasp the basic issues.
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COMMENT 165 . How can a reasonable determination be made of the land available
for irrigation for each conservation district based on such a general soil survey?

Response . Water reservation rules do not require extremely detailed soil surveys.

COMMENT 166 . The quality (as indicated by TDS concentrations) of Powder River
water would be degraded only if water were used for irrigation. The use of water
for coal conversion would improve water quality.

Response . Analysis shows that increased water depletions by either agricultural
or industrial development would increase the concentrations of TDS in the Powder Ri >

COMMENT 167 . A reservation, such as that requested by the Montana Department of

Health and Environmental Sciences, would not alleviate low flow conditions; only

new storage could accomplish that.

Response. The comment is correct. The instream flow reservations, if granted,
would not make more water available during low-flow periods. They would, however,

prevent increased frequency of low-flow events.

COMMENT 168 . There is no evaluation of the impacts caused by increased irrigation

and elimination of habitat on the wildlife in the area.

Response . The comment is evidently based on the Summary. Much of the remainder of

the text of the Draft EIS is devoted to the impacts on the wildlife resource from

increased irrigation. Increased irrigation would eliminate habitat for some specie

and increase it for others.

COMMENT 169. Secondary and socio-economic impacts are not discussed, not is a

benefit/cost analysis presented, for the Energy Emphasis Alternative.
Response. A discussion of the impacts, both primary and secondary, for the No

Action Alternative (assumed to be the same as the Energy Emphasis Alternative)
may be found on pp. 240-252. See also comment 142.

COMMENT 170 . What methodologies were used by the two major instream flow appli-
cants to ascertain the optimal amount of water to be left in the rivers and their
tributaries?
Response. The Department of Health and Environmental Sciences' reservation request

is aimed at meeting water quality standards. The methodology used was the State
Water Planning Model, coupled with regression equations for flow versus TDS and

sulphate as well as the concept of conservation of mass.

The Fish and Game Commission's reservation application has as its goal the

maintenance of the status quo for fish and wildlife. The methodology included
fudamental research on the life histories and habitat needs of the species involve!

and analyses of the relationships among flow and physical parameters which affect

habitats, such as wetted perimeter, velocity, and depth.

COMMENT 171. The Draft EIS on p. 238 states that:

Water developed for energy will help commit Montana's coal

reserves to extraction, an irreversible commitment of a non-
renewable resource. The instream flow applications, on the
other hand, might reduce the water available for energy
development, slowing the growth rate, and extending the
lifetime of the basin's coal reserves.

This is a self-serving statement and does not directly address itself to the
important issue of irreversible and irretrievable commitments of resources in

the basin.
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Response . The quoted statement generally but accurately describes the coal
resource commitments possible under water reservation alternatives.

COMMENT 172 . Reservoir construction was probably not the phenomenon which caused
a change in channel morphology in the Bighorn River because the dominant discharge
hasn't changed.
Response . The comment is incorrect. The dominant discharge in the Bighorn
River has been substantially reduced by Yellowtail Dam. It may be inferred that
this change has resulted in the observed changes in channel morphology.

COMMENT 173 . The farm budget analysis should be explained in more detail.
Response . See pp. 231-232 of the Draft EIS.

COMMENT 174 . Table 1 1 1-1 6 does not provide enough information to foster an
independent analysis of the economic feasibility of the conservation districts'
reservation applications.
Response . The Draft EIS is not required to, nor could it in practicality, include
the applications in all their detail or the masses of data used to develop the
information presented. The applications are available at DNRC to anyone who
wishes to study them in more detail.

COMMENT 175 . Nowhere in the impact statement are the results of the studies
used to determine what effect reduced flow would have on the basin.
Response . On the contrary, much of the Draft EIS is devoted to discussions of
the impact of reduced streamflows on such features as fish, wildlife, and
vegetation.

COMMENT 176 . The discussion of the irrigation scenarios is not detailed enough
for the reader to determine whether the methodology is adequate.
Response . A detailed description is given on pp. 231-239. See also comment 173.

COMMENT 177 . Much of the 237,472 acres included in the high level of irrigation

development will never be irrigated without water storage. Only about 50,000

acres are feasible for new irrigation without further storage.
Response. The comment is incorrect. Significant full-service irrigation can-

not take place without further storage in the Tongue and Powder subbasins. Stor-

age costs were not assumed when financial feasibility was analyzed for those

acreages. All other basin acreages (140,320) would not necessarily require

storage.

COMMENT 178 . On p. 242, the impression is given that all projects would proceed
regardless of feasibility in the No Action Alternative.
Response . This impression is not correct and was not intended.
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COMMENT 179 . An environmental impact statement is supposed to make a judgmental
decision on the impacts, not simply conclude that the impacts are impossible to

determine.
Response . The Draft EIS is being criticized for being both "overly conclusory"
(page 4 of Intake's comments) and non-conclusory. Similarly, DNRC has not
assigned dollar values to losses due to specific impacts because no contemporary
method of analysis is adequate.

COMMENT 180 . No information is provided that would allow an independent
determination of oxygen deficits.
Response . The comment is correct. The information in the Draft EIS is based
on the opinions of engineers and biologists familiar with extreme stream de-

watering phenomena.

COMMENT 181 . The criteria used for determining impacts on the fishery are not

explained.
Response . The impacts were estimated, based on intensive research leading to an

understanding of the life histories and habitat needs of the game and other fish

species of the Tongue River.

COMMENT 182 . The Draft EIS gives the erroneous impression that technology is

not available to make saline water suitable for municipal and domestic uses,

but is available for making saline water useful for industrial purposes.

Response . This impression is not correct and was not intended.

COMMENT 183 . Why would Powder River water be unacceptable for irrigation use at

least one year out of two under the projected low level of irrigation development?

Response . Table IV-15, p. 282, and Table 1-7, p. 55, document this conclusion.

COMMENT 184 . There is a conflict between the two sentences which explain salt

balance and then show a salt pickup from irrigation return flows.

Response . There is no conflict. Conservative salt-pickup assumptions were made

to show that, even under those assumptions, TDS concentrations would increase.

Also, the relative effects of these assumptions during critical months were

reported.

COMMENT 185 . The reader of the Draft EIS is not able to make an independent

determination that the large and real (instream) values referenced where would

be foregone.
Response . The Draft EIS describes the Yellowstone River basin in sufficient

detail to allow the reader, based on his or her system of values, to independently

determine whether the various changes described would be beneficial or adverse.
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City of Livingston

COMMENT 186 . Table A-5, p. 407, indicates zero growth for the Livingston area.
Steady growth in recreation, plus growth in agricultural and business communities,
indicate that Livingston will increase in population.
Response . Table 1-21 (p. 101) shows that the population increase in Livinaston
has been 7.9 percent since 1970. Population projections included with the
Livingston water reservation request are shown on p. 174 and were used to judge
relevant impacts; in this case, impacts were negligible. The DNRC (and other)
projections show little increased population for Livingston based on long-term
population trends, including a 10 percent drop from 1960 to 1975.
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PART VI

APPLICANT RESPONSE TO COMMENTS

ON THE DRAFT EIS





INTRODUCTION

Comments on the Draft EIS were received by DNRC until January 12, 1977. All
written comments were immediately mailed to all water reservation applicants
who, in accordance with DNRC's rules under the Montana Environmental Policy Act,
were allowed until January 21, 1977 to respond to the comments. All applicants
were contacted by telephone to ensure that each understood the process and the
deadline involved.

Only two applicants chose to respond to the comments: the Department of
Fish and Game (for the Fish and Game Commission) and the City of Billings. Their
responses follow.
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SfEAZTlS: OIF™ JTIOMTitL^V

Helena, Montana 59601
January 20, 1977

Mr. Wayne Wetzel, Environmental Coordinator
Department of Natural Resources and Conservation
Helena, Montana 59601

Dear Wayne

:

RECEIVED
JAN 20 1977

MONT DEPT. OF NATURAL

rXc*I* CONSERVATION

Following are our responses to comments made by persons who submitted
written and oral comments on the Yellowstone reservation draft environ-
mental impact statement. A brief summary of the comment is followed by
our answer to that comment. The page number refers to the page of the
commenter's comments and not to the page in the EIS.

COMMENTS TO THE WRITTEN COMMENTS ON THE EIS

Loble, Picotte & Pauly

Comment: Pg. 7, paragraph 3. Aquatic resources, including fisheries
could possibly be benefited if Intake would build Moorhead Dam.

Answer: Although this is possible, it is a speculative statement in
that there is no indication that Intake could, or would, release
flows requested by F&G which we feel are those required to
maintain the fishery in the Powder River.

Comment: Pg. 8, paragraphs 1-2. Both consumptive and instream uses are
irreversible and irretrievable because downstream states will
put the water to use before Montana puts it to use by the year
2000.

Answer: In the case of the instream water use, water would be put to
beneficial use immediately upon granting of the application,
rather than by the year 2000. Downstream states would thus
have to put the water to use beyond the Montana state line,
rather than picking it up within Montana.

Comment: Pg. 18, last paragraph. Use of a majority of Powder River water
(by building Moorhead Dam) by industry would be the best use
because salinity problems would make it infeasible and possibly
uneconomical to irrigate lands. Also, fisheries would benefit
from instream flows below Moorhead Reservoir.
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Answer: Again, it is assumed that suitable flows would be provided
below Moorhead Dam. There is no guarantee that flows acceptable
to Fish and Game would be released to maintain the downstream
fishery. There appears to be insufficient data to know what
water would be available for industrial use from Moorhead and
what instream flows could be provided. Therefore, construction
of Moorhead Dam and use of Powder River water for industry is
not "by far the best alternative" as stated. Any project
requiring construction of Moorhead Dam should not be considered
feasible until instream flows which are adequate to maintain
the fishery are guaranteed in the operation of the project.

Comment: Pg. 19, paragraph 2. Refers to water being lost to downstream
states by implementing an instream reservation.

Answer: It must be remembered that instream uses of water are beneficial
under Montana law. The only way aquatic resources can benefit
from water reservations is by keeping water instream for that
purpose. It should not be considered that "water will be
wholly lost to Montana..." when in fact the water was used
beneficially within this state. What is the impact to Montana
of not maintaining suitable instream flow for beneficial uses?

Comment:

Comment:

Answer:

Comment:

Answer

:

Pg. 21, paragraph 3. Reference is made to possible enhancement
of fish and wildlife from Moorhead Reservoir. Conversely, any
discussion of enhancement should also include a discussion of
adverse effects on fish and wildlife from construction of the
dam and reservoir, no matter who constructs it.

Pg. 22, paragraph 3 and 4. Commenter states that the effects
of Moorhead Dam and reservoir on fish and wildlife, particularly
with reference to loss of mule deer range, should be discussed
as well as a discussion of mitigative measures.

Any contemplation to build Moorhead Dam by a government or
private agency should consider the possible environmental effects
of the project on fish and wildlife and provide for suitable
mitigative measures to alleviate these effects or enhance these
values.

Pg. 29, last paragraph. Suggests water quality in the lower
Yellowstone and Missouri rivers would be improved if industry
were allowed use of Powder River water for coal conversion.

Again, there are other considerations. What effects would
industrial depletions for coal conversion have on the fishery
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and other aquatic life in the Powder River? What data are
there to show water quality would be improved as far away as
the Missouri River? What would the extent of the improvement
be, if any?

Comment: Pg. 30, paragraph 1 and 2. Commenter states that economic
qualification of fish and wildlife values should be done
regardless of the difficulty involved.

Answer: It appears the commenter wants to obtain comparative dollar
values no matter what those quantities might be or no matter
if they are accurate, reasonable, or logical values. His
example in paragraph 2 of using $3 per fisherman day is a com-
pletely arbitrary value to arrive at 2,560,000 recreation days.
Obviously if each recreation day were worth $50, then the
number of visitors would need be only 154,000. Fish and Game
has data in its reservation application (Appendix D, Table 1,

pg. 299) to show that between May 19 75 and April 19 76, an
estimated 237,9 80 angler days were spent on the mainstem
Yellowstone River and its principal tributaries, not including
use on smaller tributaries.

The entire comment by this commenter reflects the ease with
which dollars can arbitrarily be pulled out of a hat for
whatever purpose is necessary. Copeland and Stroup (19 76)±/
discuss this very problem of determining values which adequately
reflect the real visitor day situation. Additionally, the
commenter' s analysis assumes that all values are to be measured
in dollars and cents; i.e., the water use which generates the
most dollars is that which is in the best public interest. We
believe this is not the case, and that some natural resources
have a value which cannot be measured in those terms

.

Senator Pete Story

Paragraph 4. Senator Story's statement that Fish and Game has
never actually studied Fridley Creek is incorrect. During the
upper Yellowstone and Shields River planning studies between
July 19 72 and September 19 75, Fridley Creek was sampled at its
mouth to determine if fall spawning fish were using the stream
for spawning. Permission to sample the stream was obtained

1/ Copeland, M. and R. Stroup. 1976. Problems in estimating the
fish, wildlife and recreation value of the Yellowstone River. Dept. Agric.
Econ. and Econ. Mont. St. Univ., Bozeman. 43 p. Mimeo.
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from Mrs. Story. Whitefish were found spawning in the section
of stream from its confluence with the Yellowstone River to
approximately 350 feet above its mouth. Water entering the
Yellowstone River was originating from the Fridley Creek
drainage, although it may not have been flowing in the original
natural channel of Fridley Creek.

Montana Power Company

Comment: Pg. 3, paragraph 4. Implies that unless recreation were ex-
panded to its full potential on the Yellowstone River there is
justification to modify the reservation, if granted.

Answert Recreation is only one of the beneficial uses for which the
reservation was requested. The reservation is also needed for
the preservation of fish and wildlife, per se, in and along the
river, which does not necessarily have a relation to recreation.
On page 2 of Fish and Game's reservation request, one of the
purposes of the reservation is "for the benefit of the public
for fish and wildlife uses," specifically to "provide fish
and wildlife habitat sufficient to perpetuate the diverse
species comprising the natural resource at levels comparable
to current existing levels." Thus these other considerations
would appear to be important before an instream reservation
could be modified by the Board of Natural Resources. Further,
recreation facilities would not necessarily have to be expanded
in order to expand recreation in the basin as implied in the
last two sentences of this paragraph.

Utah International, Inc .

Comment: Pg. 7, paragraph 1 and 2. Paragraph 1 says sediment "would
be reduced only slightly from that which naturally occurs."
Paragraph 2 says "much of the coarser silt can be excluded
from the water diverted..." Aren't these two statements contra-
dictory to one another? What will happen to the coarser silt
excluded from the diverted water? Will it not be available to
be carried downstream at high flows, thus not allowing it to
be "reduced only slightly?"

Hurlburt, Kersick & McCullough for the 13 Soil and Water Conservation
Districts - (pages were unnumbered)

Comment for pg. 158 of EIS. Tennant's method uses a percentage
(10%, 30%, 60%, etc.) of the average annual flow at a stream point to
recommend flows. HKM should clarify how they arrived at their instream
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flow releases. An instream flow of 10% of average annual flow is a
minimum, short-term survival flow according to Tennant, and this is not
a satisfactory flow release for long-term survival of aquatic populations.
A storage project using this type of flow release would not benefit
fisheries in the stream blow.

Their comment for pg. 241, paragraph 2 of EIS. Historical
low flows probably did have a short-term effect on the aquatic environ-
ment, even though the species haven't been eliminated. However, we
contend that should future diversionary water use, coupled with current
use, deplete the streams further, then those low flow periods would
occur more frequently and aquatic populations would not recover as they
did in the past when higher flows occurred following an extreme low
water period. "Utopian" conditions for aquatic resources will not again
occur in the foreseeable future. Fish and Game's request is to try and
maintain the current level of fisheries production which is already
somewhat less than "Utopian," particularly in some smaller, already
dewatered tributaries to the Yellowstone River.

Their comment for pg. 242, paragraph 4 and 5 of EIS. Paragraph 4

We fail to see where the comments in the EIS are contradictory to Fish
and Game's request. The reservation request is intended to maintain the
status quo as closely as possible, and the more reduction there is below
those requests, the more the risk of loss to fish and wildlife over the
long term. The EIS simply says the impacts will be minor on the upper
mainstem and more severe in some smaller tributaries.

Also, the suggestion by HKM that, even though some species of
diatoms may be harmed by flow reduction, everything will be all right,
because other species will benefit, shows a lack of sensitivity toward
ecological functions. Although we might agree this would occur, one
must look beyond the diatoms themselves to foresee the impacts on the
entire ecosystem. "Everything is related to everything else" is a truism
in the natural environment, and to say otherwise is not to understand
those complexities.

Their general comments on EIS. Paragraph 1. Our comment here
is the same as our previous comment on their comment on page 241, paragraph
of the EIS.

Paragraph 4. Our reply to this is that many Montanans are
already paying the price to live among our free-flowing streams by
receiving lower salaries, fewer services, etc. than they could have by
living in a more highly populated and developed area. If the benefits
of living in Montana are why many people live here, why should they
deliberately make it a less desirable place in which to live in order to
make a better living? The comment seems contradictory.
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WRITTEN COMMENTS TO THE ORAL COMMENTS RECEIVED AT THE PUBLIC HEARINGS
JANUARY 4-7, 19 77

Comment: Fish and Game wants to stop economic growth.

Answer: Fish and Game's request is not to stop economic growth, but to
maintain those resources we are responsible for, and upon which
a large segment of the public depends both for recreational and
economic reasons. Recreation is also an important industry in
Montana and this industry depends in large part on aquatic
resources which are maintained by instream flows. The purpose
of the request is to maintain those flows.

Comment: Fish and Game has requested too much water.

Answer: True, large quantities of water are involved in our instream
requests. However, they are necessary because of the nature
of the request. Stream channels require relatively large amounts
of water to maintain aquatic resources. The Yellowstone River,
for example, is a large river. Aquatic populations have
evolved to their current levels due to a wide range of flows,
including extreme highs and extreme lows. The habitat these
species need has evolved from those flows. Thus to maintain
the status quo, somewhat comparable flows are necessary to
adequately fill up the stream channel and maintain adequate
habitat.

A comparison has been made of Fish and Game's 8.2 million acre-
feet (mmaf) flow request between the Powder River and North
Dakota and the 8.8 mmaf/yr average flow at the USGS gage at
Sidney (at the 1970 level of development). The 8.8 mmaf is an
average figure and does not necessarily reflect the flow in
any given year. For example, in 19 75 the flow past the Sidney
gage was 13 mmaf. Between 19 70 and 19 75 the average flow was
11 mmaf. In all years, Fish and Game's 8.2 mmaf request would
remain the "same. Admittedly there will likely be low years
when less than 8.8 mmaf will occur. In those years prior water
uses will get their water needs satisfied first before the
instream reservation is met. The intent of the reservation is
to temper the future use of the water for diversionary purposes
so that fish and wildlife populations can be maintained at
suitable levels.

Comment: A lady who ranches on Flathead Creek in the Shields River asked
at the Livingston hearing why a reservation for fish was even
necessary in Flathead Creek. She said the fish there were
doing fine and they allowed fishermen to fish on their property.
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Answer: Again, the request is to maintain sufficient flows so that Tw
future water uses will not lower streamflows to a point which
would be detrimental to those populations over the long-term
future

.

Comment: Why doesn't Fish and Game store water for use instream if they
need the water so badly?

Answer: Fish and Game is not necessarily opposed to storage. We will
remain opposed to any storage projects on the Yellowstone
mainstem, but offstream or small watershed storage projects
would not necessarily be viewed in the same light. However,
participation in such projects would depend on the location and
operation of those projects. We would reserve the right to •-,

review potential storage projects to determine their environ-
mental compatibility and the benefits they would provide to
fish and wildlife through instream flow releases.

Comment: Irrigation is beneficial to fisheries because return flows
hold up late season water levels.

Answer: Although this is true in many instances, this late season water
results from spring and summer diversions which reduce stream-
flow. When streamflow is reduced in midsummer when air tempera-
tures are high, dewatering may have adverse effects on fisheries
that improved fall flows cannot overcome. Low flows in fall
are not as detrimental as low flows in summer because water
temperatures are cooler and cause less stress to aquatic
organisms. Providing more water in the fall by diverting
more in the summer is not necessarily a fair trade-off.

Sincerely,

/&&<-^ Z>-^£f>
Liter E. Spence
Water Resources Supervisor
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COUNSELORS AT LAW
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Montana Department of Natural Resources
and Conservation

32 South Ewing
Helena, Montana 59601

Attention: Mr. Gary Fritz

Re: Comments - City of Billings - E.I.S.

Dear Mr. Fritz:

Enclosed please find Comments by the City of
Billings pursuant to our telephone conversation of
yesterday, January 18th.

Cordially,

CALTON AND STEPHENS, LTD.

CAC : s s ByLAti{ ^& ^~-
Enc. CALVIN A. CALTON

Public Utilities Counsel

CC: Mr. Gerald D. Underwood
Mr. Willis Jones



REVIEW COMMENTS ON
DRAFT ENVIRONMENTAL IMPACT STATEMENT

FOR YELLOWSTONE WATER RESERVATION APPLICATIONS

Submitted by the City of Billings, Montana

Dated: January 19, 1977

To: Montana Department of Natural Resources and Conservation
32 South Ewing
Helena, Montana 59601

FOREWORD

The City of Billings has, in general, little quarrel

with the Draft Environmental Impact Statement. It appears

that the Draft Environmental Impact Statement for Water

Reservation Applications prepared by the Montana Department

of Natural Resources and Conservation is an exhaustive

attempt to measure a multitude of elements impinging upon

the Yellowstone River Basin waters. In general and in

particular, in most instances, we commend the Montana

Department of Natural Resources and Conservation on a job

well done. There are only three specific areas upon which

the City of Billings finds need of comment. Those are:

1. General environmental effect as

relates to the City and its

citizens.
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2. The effect of City sewage

treatment on the quality of the

Yellowstone River downstream

from the City of Billings.

3. Justification of the extent of

the City of Billings application

for reservation.

COMMENTS

1. General environmental effect as relates to the

City and its citizens .

One of the things of which Montanans are justly

proud is the ability to enjoy a largely unspoiled nature in

a way not available to many of our fellow Americans. With

the population of the City of Billings composing a substantial

part of the population of Montana, it is, of course, to the

interests of our City and its citizens that our immediate

environment, including the Yellowstone River, remain unsullied

so far as possible. We commend the thoroughness with which

the Department of Natural Resources has drafted the Environ-

mental Impact Statement.

2. The effect of City sewage treatment on the

quality of the Yellowstone River downstream from the City of

Billings .
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We are particularly pleased to note at Pages 56

and 57 of Volume I of the E.I.S., the observation that

improved treatment of the municipal and industrial discharges

at Billings "has resulted in a marked improvement in recent

years". As you are no doubt aware, Billings' $17.5 M. secondary

treatment facility is presently in the process of being put

on line. This has represented a substantial investment by

our community and its operation, which will not be inexpen-

sive, represents a continuing investment in the water

quality of the Yellowstone River Basin, which we think should

not go unnoticed. We have encountered some problems in

working out the operations, but have no question that these

technological problems will be solved and our contribution

to the enhanced water quality of the Yellowstone will be

quite considerable.

Any discharges by the City of Billings must meet

the requirements of its NPDES Permit issued by the State

Board of Health, and these are being met and will continue

to be met by this City.

3 . Justification of the extent of the City of

Billings application for reservation .

At Pages 100 and 101, certain population and

economic data is considered which depicts the prominent

place of Billings and Yellowstone County in the number of
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people which would be affected by the water quality of

the Yellowstone River Basin. The charts at Pages 102 and

103 also depict the income status for the counties in

this region. A very recent study has been completed by the

University of Nebraska, of which we have not yet received a

copy, but information concerning which was published in The

Billings Gazette, issue of January 16, 1977. A true copy

of that article is attached to this report and made part

hereof.

In this connection, we point out that there has

never been an occasion of a population loss by the City of

Billings over its history so far as we are aware.

We note that both the comment by the Department

of Natural Resources at Pages 173 and 1974 of Volume I, and

at Page 215 of Volume I, seem to suggest the Billings

application is excessive. The comment of a consulting firm,

Hurlbut, Kersich and McCollough, recently received by the

Department of Natural Resources states that "the City of

Billings' request is totally unreasonable as insinuated later

in the report".

We have considerable objection to this type of

statement. In discussing with one of the consulting

engineers the City of Billings' future water needs, it was

purported to restrict any scope of the application to about
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ten years in the future.

We do not know how any reasonable person can

believe that the City's water needs will cease at a point

ten years in the future or become static thereat. We can

point to the example of Denver as a regional metropolis

enduring substantial growth and costly water problems over

the years, including extensive engineering to secure

western slope waters.

As stated very clearly in City and County of

Denver v. Sheriff , 96 P. 2d 836, (Colo. 1939):

"The concern of the city is to
assure an adequate supply to the
public which it serves. In
establishing a beneficial use of
water under such circumstances
the factors are not as simple and
are more numerous than the
application of water to 160 acres
of land used for agricultural pur-
poses. A specified tract of land
does not increase in size, but
populations do, and in short
periods of time. With that
flexibility in mind, it is not
speculation but the highest
prudence on the part of the city
to obtain appropriations of water
that will satisfy the needs result-
ing from a normal increase in
population within a reasonable
period of time. 'Courts are not
to shut their eyes to the realities
of business life.'"

If the City is charged with taking such steps, it

seems to us that DNRC is in a similar position with respect
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to determining what future requirements of Montana

citizens might be, including citizens of Billings.

A recent University of Nebraska study just

referred to shows that the population gains of the City

of Billings are of substantial scope and import. The only

limitation that could ever be assessed on a City that has

had a historic growth pattern such as Billings is by

limiting any reservation to meet a projected or guessed

at population as of a certain year in the future. If anyone

can demonstrate a secure prediction of City of Billings

growth to a static population, then comments as to excessive

reservation might be then in order.

All the ingredients are available in the character

of the present development of the City of Billings to make

its future prospects seem of great import. At least cer-

tainly, of great import to the State of Montana. We can

also point to the growth of industry in Eastern Montana and

the relative position of the coal fields as to growth

potential we may have in the future. We would understand a

water reservation need not require that the City will

immediately use that amount of water, but that at some time

in its future, it is reasonable to assume that it will use

such water. Most other Montana communities that can be

considered have had either a static or negative growth

sometime in the past. This is not the case with Billings.

- 6 -



If any reasonable scope is to be given to planning

for municipal needs, the City should look not only ten years

in the future, but at least fifty and perhaps even a hundred

years in the future. Who can say what the scope of that

development will be, but we do have a historic growth

pattern on which to base our expectations thus far.

As far as limiting the amount of water to be used

per citizen, we point out that industrial use may at some

time develop a means of using far more than the DNRC assumed

200 gallons per day per person. Such industrial uses within

the City would be provided by City water requirements and

would be part of its uses.

At Page 173 of the Environmental Impact Statement,

the DNRC, by assuming an average daily per capita diversion

of 200 gallons, reaches the conclusion that the quantity of

requested water by the City of Billings "would serve a

population of about 1,500,000, about twice the 1970 popula-

tion of Montana". First, the 1975 per capita daily use of

Billings exceeds the "200 gallons" assumed figure and is

expected to increase substantially in the future. More

importantly, the maximum per day consumption per capita of

the City was 578 gallons per day in 1975. Current projec-

tions put this figure to 672 gallons per day per capita by

1990. These usages are expected to increase steadily in

the future. Since any reservation must meet the maximum
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daily usage, not just the average, the City of Billings

submits these assumptions must be utilized. Based on

such criteria, the projected population of the City of

Billings to be served by its requested reservation would

be in the area of 350,000 to 500,000 population, depending

upon the steadily increasing consumption and the time

frame involved, looking ahead 50 or even 100 years.

We think that the City of Billings rights and

entitlement to the Yellowstone River water ought to be

recognized to be paramount, both because of the number of

people involved in the City of Billings, and because of the

steps the City has taken to reduce its impact on the

environment as above set forth. And finally, it seems that

people ought to be given perhaps a modest degree of preced-

ence over other uses that might be made of the water,

including that of out-of-state downstream users.

Respectfully submitted,

GERALD D. UNDERWOOD, P.E.
Chief Utilities Engineer
City of Billings
P. 0. Box 30958
Billings, Montana 59111

CALVIN A. CALTON
Public Utilities Counsel
City of Billings
226 Hedden-Empire Building
208 North 2 9th Street
Billings, Montana 59101
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PART VII

INDIVIDUALS CONTRIBUTING TO IMPACT

STATEMENT PREPARATION





Anderson, Bob, Assistant Administrator, Water Resources Division, DNRC

B.S., Civil Engineering, 1967, Montana State University

M.S., Environmental Engineering, 1972, Montana State University

Barnard, Norman, Civil Engineer, Water Development Bureau, DNRC

B.S., Civil Engineering, 1976, Montana State University

Brown, Mike, Supervisor, Hydrology Section, Engineering Bureau, DNRC

B.S., Civil Engineering, 1971, Montana State University

Corrigall, Keith, Department Consultant, DNRC

B.A., Economics, 1958, Michigan State University

M.A., Economics, 1959, Michigan State University

Crowner, Ann, Special Staff

A.B., English, 1969, Miami University

A.B., Zoology, 1972, Miami University

M. En., Environmental Sciences, 1974, Miami University

Culver, Franklin, Special Staff, DNRC

B.S., Business Administration, 1965, University of Montana

M.S., Earth Sciences, 1972, Montana State University

Ferris, Orrin, Division Administrator, Water Resources Division, DNRC

B.S., Industrial Arts and Technology, 1962, Montana State University

B.S., Civil Engineering, 1964, Montana State University

M.S., Civil Engineering, 1968, Montana State University

Fritz, Gary, Environmental Planner, Water Resources Division, DNRC

B.S., Watershed Management, 1968, Colorado State University

Lambert, David, Technical Writer, Water Resources Division, DNRC

A.B., English, 1971, Long Beach State University

M.F.A., Creative Writing, 1974, University of Montana

Long, William, Resource Economist, Water Development Bureau, DNRC

B.B.A., Business Administration, 1971, Western Michigan University

M.A., Economics, 1974, University of Montana

Massman, Carole, Special Staff, DNRC

B.A., English, 1966, University of Montana

Moon, Mike, Special Staff, DNRC

B.A. , Journalism, 1974, University of Montana

Nayak, Satish, Systems Analyst, Centralized Services Division, DNRC

B.S., Mechanical Engineering, 1963, University of Jabalpur
M.S., Mechanical Engineering, 1965, Indian Institute of Technology, Bombay

M.S., Industrial Engineering, 1966, University of Minnesota

Ph.D., Industrial Engineering, 1970, University of Minnesota

Patton, Thomas, Geologist, Water Rights Bureau, DNRC

B.A., Geology, 1973, Valparaiso University
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Siroky, Laurence, Chief, Water Rights Bureau, DNRC
B.S., Agricultural Engineering, 1970, Montana State University

Smith, Glenn, Soils Scientist, Water Resources Division, DNRC
B.S., Agronomy, 1947, University of Wyoming

Spence, Liter, Water Resources Supervisor, FG
B.S., Zoology, 1961, University of Idaho
M.S., Wildlife Management, 1963, University of Wyoming

Vinnard, Arnold, Economist, Water Resources Division, DNRC
B.A., Philosophy, 1967, Fresno State College
M.A., Economics, 1976, University of California, Santa Barbara

Wetzel, Wayne, Special Staff, DNRC
B.S., Earth Sciences, 1971, Montana State University
M.S., Geography, 1973, University of Idaho

In addition, substantial contributions to impact statement preparation
were made by many cartographers and typists.
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